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M o s t p e o p l e a s s o c i a t e t h e M i d d l e E a s t w i t h o i l a n d t h e 
p r o s p e r i t y i t h a s b r o u g h t . I n t h e l o n g r u n t h i s i s a n 
i n c o r r e c t e m p h a s i s . T h e c r u c i a l p r o b l e m i s t h e a v a i l a b i l i t y o f 
w a t e r . C e r t a i n l y t h e h e a r t o f t h e M i d d l e E a s t h i s t o r i c a l l y a n d 
t o d a y i s t h e J o r d a n V a l l e y w h e r e t h e t w o g r e a t c o n t i n e n t s o f 
A f r i c a a n d A s i a c o m e t o g e t h e r a n d w h e r e E u r o p e h a s b e e n s o 
d e e p l y i n v o l v e d o v e r t h e m i l l e n n i a . H e r e t h e i s s u e s 
s u r r o u n d i n g t h e a v a i l a b i l i t y o f w a t e r c a n b e s e e n i n a l l i t s 
s t a r k c o m p l e x i t y . 
W a t e r i s a n e s s e n t i a l r e q u i s i t e t o a l l l i f e . A b o u t 7 1 
p e r c e n t o f o u r p l a n e t ' s s u r f a c e i s c o v e r e d w i t h w a t e r o f w h i c h 
o n l y 3 p e r c e n t i s u s a b l e ( M i l l e r J r . 1 9 9 0 ) . T h e r e a r e m a n y 
d e v e l o p i n g c o u n t r i e s w h e r e w a t e r i s a s c a r c e r e s o u r c e 1 w h i c h 
m a y e v e n t u a l l y p o s e a s c o n s t r a i n t s o n e c o n o m i c g r o w t h . O n e 
s u c h c o u n t r y i s J o r d a n , a c o u n t r y w i t h a n a r e a a n d p o p u l a t i o n 
Munas inghe (1992) a r g u e s t h a t a c c o r d i n g t o Fa lkenmark ( 1 9 8 9 ) , 
w a t e r s h o r t a g e s c o u l d o c c u r i n a s i t u a t i o n where t h e a n n u a l r e n e w a b l e 
w a t e r r e s o u r c e s f e l l s h o r t of 2000 c u b i c m e t e r s p e r p e r s o n w h i l e t h e r e i s 
an i n c r e a s i n g demand f o r w a t e r due t o t h e deve lopmen t p r o c e s s . Munasinghe 
(1992) a l s o added t h a t i n 1990, a c c o r d i n g t o World Bank, a l l c o u n t r i e s of 
t h e Midd le E a s t and Nor th A f r i c a , and f i v e c o u n t r i e s of E a s t e r n A f r i c a and 
f o u r c o u n t r i e s of S o u t h e r n A f r i c a have become a good example of such 
s i t u a t i o n where t h e a n n u a l r e n e w a b l e w a t e r r e s o u r c e s p e r c a p i t a i s l e s s 
t h a n 2000 c u b i c m e t e r s . 
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c o m p a r a b l e t o K e n t u c k y . J o r d a n i s m o s t l y a n a r i d c o u n t r y 
r e c e i v i n g o n a v e r a g e 2 0 0 m i l l i m e t e r s ( a b o u t 7 . 9 i n c h e s ) o f 
r a i n f a l l a n n u a l l y . 2 T h i s , w h e n c o m p a r e d t o t h e m i n i m a l 
r e q u i r e m e n t o f 4 0 0 m i l l i m e t e r s ( a b o u t 1 5 . 8 i n c h e s ) o f a v e r a g e 
a n n u a l r a i n f a l l f o r c u l t i v a t e d a g r i c u l t u r e ( C o o n e e t a l . 
1 9 8 1 ) , r e v e a l s t h e m a g n i t u d e o f w a t e r s c a r c i t y i n J o r d a n . 
J o r d a n i s e f f e c t i v e l y a n u r b a n s t a t e w i t h a p p r o x i m a t e l y 
7 0 p e r c e n t o f t h e p o p u l a t i o n l i v i n g i n l o c a t i o n s w i t h 
p o p u l a t i o n s o v e r 5 0 0 0 . T h e c o n t i n u i n g e c o n o m i c d e v e l o p m e n t o f 
J o r d a n i s c r u c i a l l y l i n k e d t o i t s e f f i c i e n t u s e o f w a t e r 
r e s o u r c e s . T h e p r o b l e m o f a v a i l a b l e s o u r c e s a n d d i s t r i b u t i o n 
o f w a t e r a r e f u r t h e r c o m p l i c a t e d b y J o r d a n ' s h i s t o r i c a l 
r e l a t i o n s h i p w i t h I s r a e l ( W i s h a r t 1 9 8 5 & 1 9 8 9 ) . T h i s 
h i s t o r i c a l r e l a t i o n s h i p c o n t i n u e s t o d o m i n a t e t h e a l l o c a t i o n 
o f w a t e r i n t h e J o r d a n V a l l e y , t h e m o s t i m p o r t a n t a g r i c u l t u r a l 
a r e a i n J o r d a n , a s w e l l a s t h e s o u r c e o f m o s t o f i t s w a t e r 
r e s o u r c e s . 
1 . 1 R a t i o n a l e o f t h e R e s e a r c h 
T h e p r o b l e m o f w a t e r s h o r t a g e i n J o r d a n h a s i n c r e a s e d 
o v e r t i m e a n d h a s r e c e n t l y b e c o m e a c u t e p r o b l e m , p a r t i c u l a r l y 
d u r i n g p e r i o d s o f d r o u g h t . T h e i n c r e a s e s i n p o p u l a t i o n a n d t h e 
e x p a n s i o n o f t h e e c o n o m y h a s p u t m o r e p r e s s u r e o n t h e 
2
 About 200 m i l l i m e t e r s (about 7 . 9 i n c h e s ) of r a i n f a l l a n n u a l l y i s 
r e c e i v e d on a b o u t 91 .4 p e r c e n t of t h e c o u n t r y , w h i l e a l e v e l of a n n u a l 
r a i n f a l l be tween 200 t o 500 m i l l i m e t e r s i s r e c e i v e d on 8 .6 p e r c e n t of t h e 
c o u n t r y ' s a r e a (FAO 1982, 5 4 ) . 
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a v a i l a b l e w a t e r s u p p l y t h u s c a l l i n g f o r a c o u n t r y w i d e w a t e r 
p l a n i n v o l v i n g t h e r e t h i n k i n g o f p o l i c y r e g a r d i n g t h e p r e s e n t 
p l a n o f a l l o c a t i o n o f w a t e r r e s o u r c e s a m o n g d i f f e r e n t u s e s . 
T h e e x t e n t o f t h e w a t e r p r o b l e m i n J o r d a n i n c r e a s e s e v e r y d a y . 
F o r e x a m p l e , S a l a m e h ( 1 9 9 2 ) , a h y d r o l o g i s t a t t h e U n i v e r s i t y 
o f J o r d a n , w a r n s t h a t J o r d a n i s u s i n g a b o u t 1 2 0 p e r c e n t o f i t s 
a n n u a l r e n e w a b l e r e s o u r c e s o f w a t e r . He a l s o a d d e d t h a t J o r d a n 
i s o v e r u s i n g i t s n o n r e n e w a b l e r e s o u r c e s w h i c h c a n n o t b e 
r e p l e n i s h e d b y r a i n f a l l . A l s o , i n a n i n t e r v i e w w i t h t h e F r e n c h 
P r e s s A g e n c y a n d p u b l i s h e d i n t h e A D - D u s t o u r N e w s p a p e r i n 
J o r d a n , K u ' w a r ( 1 9 9 3 ) , t h e M i n i s t e r o f W a t e r a n d I r r i g a t i o n i n 
J o r d a n , a r g u e d t h a t t h e w a t e r p r o b l e m i n J o r d a n i s i n c r e a s i n g : 
i t i s e x p e c t e d t h a t t h e w a t e r d e f i c i t i n t h e c o u n t r y w i l l 
r e a c h a b o u t 7 0 p e r c e n t b y y e a r 2 0 0 5 . T h u s t h e w a t e r i s s u e w i l l 
b e c o m e i n c r e a s i n g l y c r i t i c a l o v e r t i m e u n l e s s s o m e m e a s u r e s 
w i l l b e t a k e n t o a l l e v i a t e i t . 
V a r i o u s f a c t o r s c o n t r i b u t e t o w a t e r s h o r t a g e s i n J o r d a n , 
s u c h a s t h e a r i d c l i m a t e , t h e i n c r e a s i n g d e m o g r a p h i c p r e s s u r e , 
a n d t h e w a t e r r i g h t s c o n f l i c t o v e r t h e J o r d a n R i v e r . M o r e o v e r , 
c h a n g e s i n t h e s e c t o r a l c o m p o s i t i o n o f w a t e r d e m a n d i n t h e 
e c o n o m y m a k e i t c r u c i a l l y n e c e s s a r y t o r e e v a l u a t e t h e p o l i c y 
w i t h r e s p e c t t o a l l o c a t i o n o f w a t e r r e s o u r c e s . I t i s h o p e d 
t h a t t h e p r e s e n t r e s e a r c h w i l l c o n t r i b u t e t o t h e p r o c e s s o f 
e v a l u a t i n g w a t e r r e s o u r c e s i n t h e c o n t e x t o f e c o n o m i c 
d e v e l o p m e n t a n d a s a n a i d t o b e t t e r d e c i s i o n m a k i n g . 
An a d d e d m o t i v a t i o n f o r t h i s d i s s e r t a t i o n i s t h e l a c k o f 
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r e s e a r c h i n t h e a r e a o f J o r d a n i a n w a t e r r e s o u r c e s . T h e r e f o r e , 
t h i s l a c k c a l l s f o r m o r e s t u d i e s o n a l a r g e s c a l e i n t h e a r e a 
a s i t r e l a t e s t o b o t h s h o r t - a n d l o n g - t e r m p l a n n i n g . F u r t h e r , 
I b e l i e v e t h i s r e s e a r c h c o u l d b e e x t e n d e d a n d a p p l i e d t o c a s e s 
i n o t h e r c o u n t r i e s t h a t f a c e s i m i l a r p r o b l e m s o f w a t e r 
s h o r t a g e s a s i n t h e c a s e o f J o r d a n . 
1 . 2 M e t h o d o l o g y 
T h e o b j e c t i v e o f t h i s r e s e a r c h i s t o s h o w h o w t h e p r o b l e m 
o f w a t e r s h o r t a g e s i n J o r d a n c o u l d a f f e c t t h e p r o c e s s o f i t s 
e c o n o m i c d e v e l o p m e n t . To d o s o , we e s t i m a t e t w o g r o w t h 
s c e n a r i o s f o r t h e e c o n o m y o f J o r d a n o v e r t h e p e r i o d 1 9 9 0 t o 
2 0 0 0 a n d t a k e t h a t a s t h e o b j e c t i v e f u n c t i o n ( o r w e l f a r e 
f u n c t i o n ) f o r e c o n o m i c a n d s o c i a l d e v e l o p m e n t i n J o r d a n . O u r 
p r i m a r y c o n c e r n i s t o d e t e r m i n e t h e f e a s i b i l i t y o f a c h i e v i n g 
t h e s e g o a l s . T h e m o d e l u t i l i z e d i n t h i s s t u d y i s a n i n p u t -
o u t p u t m a t r i x o f J o r d a n f o r t h e y e a r 1 9 8 3 . U s i n g t h a t , we 
d e t e r m i n e t h e e f f e c t s o n t h e l e v e l o f d e m a n d f o r w a t e r o f a n 
e x p a n s i o n i n t h e J o r d a n i a n e c o n o m y a s i t p u r s u e s o n e o r t h e 
o t h e r p l a n f o r e c o n o m i c d e v e l o p m e n t . 
T h e p r e s e n t r e s e a r c h w i l l c o n c e r n i t s e l f i n d i r e c t l y w i t h 
a t t e m p t s t o d e v i s e a n e f f i c i e n t p a t t e r n o f a l l o c a t i o n o f w a t e r 
r e s o u r c e s a m o n g i t s c o m p e t i n g u s e r s , b u t t h e p r i m a r y f o c u s 
w i l l b e o n t h e d e m a n d f o r w a t e r c r e a t e d b y t h e r e q u i r e m e n t s o f 
w a t e r f o r d i f f e r e n t s e c t o r s a s t h e r e s u l t o f m e e t i n g t h e g o a l s 
d e f i n e d b y t h e p l a n . W i t h t h i s c o m p l e t e d , c o m p a r i s o n s w i l l b e 
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m a d e b e t w e e n t h e a m o u n t o f w a t e r d e m a n d e d a n d t h e a m o u n t o f 
w a t e r s u p p l i e d , e m p h a s i z i n g t h a t t h e l i k e l y o u t c o m e w i l l b e a 
s h o r t a g e o f w a t e r . 
F i n a l l y , t h e s t u d y w i l l f o c u s o n v a r i o u s p r o p o s a l s t h a t 
m a y a l l e v i a t e t h e p r o b l e m b y e n c o u r a g i n g w a t e r c o n s e r v a t i o n i n 
t h e t h r e e b r o a d c a t e g o r i e s : d o m e s t i c , i n d u s t r i a l , a n d t h e 
a g r i c u l t u r a l . I t w i l l b e n e c e s s a r y t o e m p h a s i z e o t h e r m e a s u r e s 
f o r i n c r e a s i n g w a t e r s u p p l y t h r o u g h s o u r c e s s u c h a s ; r e c y c l i n g 
e f f l u e n t , i m p r o v i n g s t o r a g e a n d d e l i v e r y s y s t e m s , s t u d y i n g t h e 
f e a s i b i l i t y o f c l o u d s e e d i n g , a n d i m p o r t i n g w a t e r f r o m w a t e r -
n e i g h b o r i n g c o u n t r i e s . M o r e o v e r , t h e i s s u e o f w a t e r r i g h t s 
b e t w e e n J o r d a n a n d i t s n e i g h b o r i n g c o u n t r i e s m u s t b e 
e x p e d i t i o u s l y r e s o l v e d . 
1 . 3 O r g a n i z a t i o n o f t h e S t u d y 
T h e p u r p o s e o f t h i s d i s s e r t a t i o n i s t o e x a m i n e t h e u s e o f 
i n p u t - o u t p u t a n a l y s i s i n t h e a r e a o f w a t e r r e s o u r c e s m o d e l i n g 
a n d i t s a p p l i c a b i l i t y o n a c o u n t r y w i d e b a s i s . T h u s i n t h i s 
s t u d y , a n i n p u t - o u t p u t m o d e l h a s b e e n u s e d i n o r d e r t o 
d e t e r m i n e t h e c o n s u m p t i o n o f w a t e r i n t h e e c o n o m y o f J o r d a n 
u n d e r t w o g r o w t h s c e n a r i o s o v e r t h e p l a n n i n g p e r i o d 1 9 9 0 - 2 0 0 0 . 
T h e m o d e l h a s b e e n a l s o u s e d t o e s t i m a t e t h e d e m a n d f o r w a t e r 
b y e a c h s e c t o r o f t h e e c o n o m y a n d t h e n t o c o m p a r e t h e t o t a l 
d e m a n d w i t h t h e a v a i l a b l e s u p p l y o f w a t e r i n J o r d a n p o i n t i n g 
o u t t h e a c u t e n e s s o f t h e p r o b l e m o f w a t e r s c a r c i t y a n d w h a t 
s h o u l d b e d o n e a b o u t i t . 
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T h e s t u d y i s o r g a n i z e d a s f o l l o w s : C h a p t e r 1 i n t r o d u c e s 
t h e p r o b l e m a n d t h e r a t i o n a l o f t h e s t u d y a n d i t s o b j e c t i v e s . 
T h e n i t d e s c r i b e s t h e m e t h o d o l o g y o f t h e s t u d y a n d t h e d a t a 
s o u r c e s u t i l i z e d i n t h e r e s e a r c h . I t c o n c l u d e s w i t h t h e r e v i e w 
o f t h e l i t e r a t u r e o n u s i n g i n p u t - o u t p u t a n a l y s i s i n t h e a r e a 
o f w a t e r r e s o u r c e s m o d e l i n g . 
C h a p t e r 2 p r e s e n t s a d e s c r i p t i o n o f J o r d a n b y f o c u s i n g o n 
i t s p h y s i c a l c h a r a c t e r i s t i c s a n d i t s c l i m a t o l o g i c a l 
c o n d i t i o n s . I t s h o w s t h a t t h e c o u n t r y i s d i v i d e d i n t o t h r e e 
m a j o r r e g i o n s : t h e J o r d a n V a l l e y , t h e H i g h l a n d s , a n d t h e 
D e s e r t p l a t e a u . A l s o , t h i s c h a p t e r p r e s e n t s a d e s c r i p t i o n o f 
t h e t e m p e r a t u r e l e v e l s i n d i f f e r e n t r e g i o n s o f t h e c o u n t r y . I t 
a l s o s h o w s t h e d i s t r i b u t i o n o f p r e c i p i t a t i o n l e v e l s o v e r t h e 
c o u n t r y . 
C h a p t e r 3 p r e s e n t s a b r i e f d e s c r i p t i o n o f b o t h t h e 
h i s t o r i c a l a n d t h e e c o n o m i c a l b a c k g r o u n d o f J o r d a n . I t s h o w s 
t h e h i s t o r y o f J o r d a n f r o m e a r l y a g e s u n t i l n o w . I t a l s o 
d e s c r i b e s t h e e c o n o m i c c o n d i t i o n s o f t h e c o u n t r y i n t e r m s o f 
i t s e c o n o m i c g r o w t h a n d p e r f o r m a n c e , p o p u l a t i o n , l a b o r f o r c e 
a n d e m p l o y m e n t , a g r i c u l t u r a l s e c t o r , i n d u s t r i a l s e c t o r , a n d 
s e r v i c e s . 
I n C h a p t e r 4 , J o r d a n ' s W a t e r r e s o u r c e s a r e d e s c r i b e d . 
C h a p t e r 4 s h o w s t h e w a t e r s u p p l y s y s t e m i n t e r m s o f i t s 
a v a i l a b i l i t y a n d s o u r c e s . I t a l s o b r i e f l y d e s c r i b e s o t h e r 
p o s s i b i l i t i e s o f s e e k i n g o t h e r s o u r c e s t o i n c r e a s e w a t e r 
s u p p l y i n J o r d a n . 
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T h e t h e o r e t i c a l f r a m e w o r k o f t h e m o d e l u t i l i z e d i n t h i s 
s t u d y i s d e v e l o p e d i n C h a p t e r 5 . I t d i s c u s s e s t h e i n p u t - o u t p u t 
m o d e l a s a t h e o r e t i c a l f r a m e w o r k f o r t h e a n a l y s i s o f p l a n n i n g 
o f w a t e r r e s o u r c e s a n d i t s a l l o c a t i o n a m o n g d i f f e r e n t s e c t o r s 
i n t h e e c o n o m y . I t a l s o d e r i v e s d i f f e r e n t t y p e s o f i n p u t -
o u t p u t m u l t i p l i e r s . 
C h a p t e r 6 b e g i n s w i t h a n a n a l y s i s o f t h e d a t a a n d t h e 
i n t e r p r e t a t i o n o f t h e f i n d i n g s . I n t h e f i r s t p a r t , i t p r e s e n t s 
a g e n e r a l d e s c r i p t i o n o f t h e i n p u t - o u t p u t t a b l e s o f J o r d a n i a n 
e c o n o m y f o r t h e b a s e y e a r 1 9 8 3 . T h e n i t s h o w s t h e e m p i r i c a l 
r e s u l t s f o r t h i s s t u d y . 
C h a p t e r 7 c o n t i n u e s w i t h t h e e m p i r i c a l r e s u l t s a n d 
e c o n o m i c p r o j e c t i o n s . I t p r e s e n t s a n o v e r v i e w o f w a t e r 
r e q u i r e m e n t s i n t h e e c o n o m y o f J o r d a n f o r t h e b a s e y e a r 1 9 8 3 . 
I t a l s o d e v e l o p s t h e p r o j e c t i o n o f b o t h f i n a l d e m a n d a n d w a t e r 
r e q u i r e m e n t s f o r t h e p l a n n i n g p e r i o d 1 9 9 0 - 2 0 0 0 . 
F i n a l l y , C h a p t e r 8 p r e s e n t s p o l i c y c o n s i d e r a t i o n s a n d 
r e c o m m e n d a t i o n s w h i c h c o n c l u d e t h i s d i s s e r t a t i o n . 
1 . 4 D a t a S o u r c e s 
T h e d a t a u s e d i n t h i s r e s e a r c h h a v e b e e n o b t a i n e d f r o m 
g o v e r n m e n t a l s o u r c e s , i n t e r n a t i o n a l i n s t i t u t i o n s l i k e t h e 
U n i t e d N a t i o n , a n d o t h e r p u b l i s h e d a n d u n p u b l i s h e d r e s e a r c h . 
A f u l l l i s t i n g o f d a t a s o u r c e s m a y b e f o u n d i n t h e 
b i b l i o g r a p h y . 
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1 . 5 L i t e r a t u r e R e v i e w 
S i n c e i t s d e v e l o p m e n t i n 1 9 3 6 b y N o b e l L a u r e a t e W a s s i l y 
L e o n t i e f , i n p u t - o u t p u t 3 a n a l y s i s h a s b e e n a p p l i e d b y d e c i s i o n 
m a k e r s t o a s s i s t t h e m i n t h e i r p o l i c y d e c i s i o n s a n d p l a n n i n g . 
I t s i m p o r t a n c e i n e c o n o m i c a n a l y s i s h a s b e e n s u m m a r i z e d b y 
R o b e r t D o r f m a n who s a i d : 
T h e r e c a n h a r d l y b e a n e c o n o m i s t who 
h a s n o t w a t c h e d w i t h a m a z e m e n t t h a t a r e a 
o f e c o n o m i c s , i n p u t - o u t p u t . ( D o r f m a n 
1 9 5 4 , 1 2 1 ) 
I n p u t - o u t p u t a n a l y s i s i s u s e f u l i n e x p l o r i n g t h e 
i n t e r d e p e n d e n c e a m o n g d i f f e r e n t s e c t o r s o r i n d u s t r i e s i n a n 
e c o n o m y a s a w h o l e . L e o n t i e f s a y s a b o u t i n p u t - o u t p u t a n a l y s i s 
t h a t : 
I n p u t - o u t p u t a n a l y s i s i s a m e t h o d o f 
s y s t e m a t i c a l l y q u a n t i f y i n g t h e m u t u a l 
i n t e r r e l a t i o n s h i p s a m o n g t h e v a r i o u s 
s e c t o r s o f a c o m p l e x e c o n o m i c s y s t e m . I n 
p r a c t i c a l t e r m s , t h e e c o n o m i c s y s t e m t o 
w h i c h i t i s a p p l i e d m a y b e a s l a r g e a s a 
n a t i o n o r e v e n t h e e n t i r e w o r l d e c o n o m y , 
o r a s s m a l l a s t h e e c o n o m y o f a 
m e t r o p o l i t a n a r e a o r e v e n a s i n g l e 
e n t e r p r i s e . ( L e o n t i e f 1 9 8 6 , 1 9 ) 
I n g e n e r a l , t h e l i t e r a t u r e i s r i c h w i t h r e s e a r c h u s i n g 
i n p u t - o u t p u t a n a l y s i s i n r e g i o n a l a n d i n t e r r e g i o n a l 
d e v e l o p m e n t a n d p l a n n i n g f o r b o t h d e v e l o p e d a n d d e v e l o p i n g 
c o u n t r i e s . I n p u t - o u t p u t h a s a l s o b e e n u s e d t o a n a l y z e t h e 
e f f e c t s o f p a r t i c u l a r r e s o u r c e s o r i n p u t s i n t h e p r o d u c t i o n 
p r o c e s s f o r e c o n o m i c d e v e l o p m e n t . Of s p e c i f i c i n t e r e s t a r e 
As t h e l i t e r a t u r e shows, i n p u t - o u t p u t s t a r t e d w i t h t h e work of 
F r a n c o i s e Quesnay i n t h e 18 th c e n t u r y when he p u b l i s h e d h i s famous work 
T a b l e a u Economique ( P h i l l i p s , 1955 , 137-144) . 
.  i  ie
  t    l r t  l
ti f, t t 3 l i    l   decision
  i t   i  l    plan in .
 r   i  l i    ari  
rt   said:
     ist 
 t t  i  e t t are
 i  t t. (Dorf
 
t t t l i   l   the
  t   t   
  l  tief  t t t analy is
 
t t t l i   t   
ati ll  ti i   
i    various
  l  i  . I
t l   i   to
i    l       
    t  rl  econ
  ll     
tr lit     single
ri . tief  
 r l,     i   usin
t t i   l  interregion l
e t       develo in
tri . t t t       the
t   t l r   t    prod tio
  i  t. f ifi  t are
3    t t  i     
i            
 g   -144)
t h o s e s t u d i e s t h a t e x a m i n e t h e c o n s t r a i n t s o n e c o n o m i c g r o w t h 
t h a t a r i s e f r o m t h e s c a r c i t y o f p a r t i c u l a r r e s o u r c e s s u c h a s 
w a t e r . I n t h e p r e s e n t r e v i e w o f t h e l i t e r a t u r e s o m e o f t h e s e 
s t u d i e s w h i c h u t i l i z e i n p u t - o u t p u t a n a l y s i s w i l l b e d i s c u s s e d . 
On t h e i m p o r t a n c e o f t h e u s e o f i n p u t - o u t p u t a n a l y s i s i n 
t h e f i e l d o f u r b a n s t u d i e s , W e r n e r Z . H i r s c h s t a t e d t h a t : 
I n p u t - o u t p u t t e c h n i q u e s a r e t o d a y ' s m o s t 
p o t e n t t o o l s f o r s y s t e m a t i c s t u d y o f 
d i r e c t , i n d i r e c t a n d i n c o m e - i n d u c e d e c o ­
n o m i c c h a n g e s o n t h e u r b a n s c e n e . . . . 
i n p u t - o u t p u t t e c h n i q u e s c a n m a k e v a l u a b l e 
c o n t r i b u t i o n s t o t h e s o l u t i o n o f a 
v a r i e t y o f m a j o r u r b a n p r o b l e m s . 
. . . I n p u t - o u t p u t a n a l y s i s i s e s ­
p e c i a l l y a p p l i c a b l e t o a s t u d y o f a r e a -
w i d e p r o b l e m s a n d i t o c c u p i e s a p i v o t a l 
r o l e i n r e g i o n a l i n t e r a c t i o n a n a l y s i s . 
. F i n a l l y , i n p u t - o u t p u t t e c h ­
n i q u e s c a n b e a d a p t e d t o s h e d l i g h t o n 
l a n d r e q u i r e m e n t s t h a t a r e l i k e l y t o 
r e s u l t f r o m a v a r i e t y o f f o r c e s , s u c h a s 
z o n i n g c h a n g e d , c e n t r a l g o v e r n m e n t 
h o u s i n g l e g i s l a t i o n , o r t a x r e v i s i o n s . 
( H i r s c h 1 9 6 7 , 1 5 1 - 1 5 2 ) 
I n d e v e l o p i n g c o u n t r i e s , i n p u t - o u t p u t t e c h n i q u e s h a v e 
b e e n a p p l i e d i n a n a l y z i n g t h e e c o n o m i c i n t e r d e p e n d e n c e a m o n g 
d i f f e r e n t s e c t o r s o f t h e e c o n o m y , a n d t h e p r o c e s s o f e c o n o m i c 
d e v e l o p m e n t . F o r e x a m p l e , G a m a l E l e i s h ( 1 9 6 7 ) , u s i n g t h e 
i n p u t - o u t p u t t a b l e s o f t h e E g y p t i a n e c o n o m y i n 1 9 5 4 , a r g u e s 
t h a t t h e i m p o r t s u b s t i t u t i o n s w i l l p l a y a s i g n i f i c a n t r o l e i n 
t h e l e v e l o f i n d u s t r i a l i z a t i o n i n t h e E g y p t i a n e c o n o m y w h i c h 
w i l l u l t i m a t e l y a f f e c t t h e t e c h n i c a l c o e f f i c i e n t s s t a b i l i t y o f 
t h e e c o n o m y . He t h e n e s t i m a t e d t h e d i r e c t a n d i n d i r e c t i m p o r t s 
n e e d e d b y e a c h s e c t o r o f t h e e c o n o m y t o s a t i s f y a u n i t 
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d e l i v e r y t o t h e f i n a l d e m a n d . He c o n c l u d e d t h a t w i t h r e f e r e n c e 
t o t h e c u r r e n t s t r u c t u r e o f t h e e c o n o m y , t h e s t a b i l i t y o f t h e 
t e c h n i c a l c o e f f i c i e n t s o f t h e E g y p t i a n e c o n o m y a r e m o r e l i k e l y 
t o c h a n g e t h a n t h a t o f t h e d e v e l o p e d e c o n o m y . 
I n t h e c a s e o f B a n g l a d e s h , M u s t a f a K. M u j e r i a n d Mohammad 
A l a u d d i n ( 1 9 9 2 ) u s e d t h e i n p u t - o u t p u t a n a l y s i s t o s t u d y t h e 
l e v e l o f i m p o r t s i n t h e c o n s u m p t i o n p a t t e r n s o f B a n g l a d e s h . 
T h e p a p e r p r e s e n t s a n e s t i m a t e o f t h e i m p o r t s r e q u i r e d t o 
s u p p o r t d i f f e r e n t c o n s u m p t i o n l e v e l s i n d i f f e r e n t s e c t o r s . 
T h e y a r g u e t h a t m a n y o f t h e i m p o r t s a r e u s e d t o s u p p o r t t h e 
b a s i c c o n s u m p t i o n l e v e l o f t h e s o c i e t y , a n d a l s o i t i s 
d i r e c t e d t o w a r d s s u p p o r t i n g t h e c o n s u m p t i o n o f a s p e c i a l 
g r o u p , " t h e u r b a n e l i t e . " 
I n t h e d e v e l o p e d w o r l d , t h e u s e o f i n p u t - o u t p u t m o d e l s 
a r e p r i m a r i l y a p p l i e d t o a n a l y z e i m p a c t s o n l o c a l e c o n o m i e s 
t h a t w o u l d r e s u l t f r o m d i f f e r e n t p o l i c y p r o g r a m s . S e v e r a l 
s t u d i e s w e r e d o n e u t i l i z i n g t h e i n p u t - o u t p u t a n a l y s i s . F o r 
e x a m p l e , i n t h e i r s t u d y o f U t a h , M o o r e a n d P e t e r s e n ( 1 9 5 5 ) u s e 
a n i n p u t - o u t p u t m o d e l t o s t u d y t h e i n t e r i n d u s t r y r e l a t i o n s h i p s 
i n t h e e c o n o m y o f t h e s t a t e o f U t a h , U . S . A . By e s t i m a t i n g t h e 
e m p l o y m e n t a n d i n c o m e m u l t i p l i e r s , t h e s t u d y s h o w s t h e 
s i g n i f i c a n c e p a r t i c u l a r s e c t o r s a r e t o t h e e c o n o m y o f U t a h . 4 
A n o t h e r s t u d y i n 1967 by I v e r E. B r a d l e y u s e d i n p u t - o u t p u t 
a n a l y s i s t o examine t h e i n t e r i n d u s t r y i n t e r a c t i o n s among d i f f e r e n t s e c t o r s 
i n t h e economy of U t a h . He u s e d t h e i n p u t - o u t p u t t a b l e f o r U t a h , 19 63 , i n 
v a l u e t e r m s , t o c a l c u l a t e t h e o u t p u t , and income m u l t i p l i e r s . B r a d l e y u s e d 
a c t u a l d a t a a s opposed t o t h e a p p r o x i m a t i o n s u s e d by Moore and P e t e r s e n 
b a s e d on t h e U . S . i n p u t - o u t p u t d a t a ( B r a d l e y 1967, 1 - 1 3 ) . 
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A l s o , a s t u d y b y W e r n e r Z . H i r s c h ( 1 9 5 9 ) u s e d a n i n p u t -
o u t p u t m o d e l t o s t u d y t h e e f f e c t o f e x o g e n o u s f o r c e s s u c h a s 
c h a n g e s i n t h e f i n a l d e m a n d u p o n t h e e c o n o m y o f a m e t r o p o l i t a n 
a r e a . T h e s t u d y f o c u s e d o n t h e S t . L o u i s a r e a w h e r e h e 
e s t i m a t e d t h e i n c o m e a n d e m p l o y m e n t m u l t i p l i e r s f o r t h e a r e a 
w h i c h h e l p s o r may b e u s e d b y t h e d e c i s i o n m a k e r s i n t h e i r 
p l a n n i n g p r o c e s s . 5 
A n o t h e r a p p l i c a t i o n o f i n p u t - o u t p u t m o d e l i s i n t h e a r e a 
e x a m i n i n g t h e r o l e o f a p a r t i c u l a r r e s o u r c e o n a n e c o n o m y , f o r 
e x a m p l e e n e r g y . T h a t i s , t o d e t e r m i n e how m u c h t h e e c o n o m y a s 
a w h o l e o r c e r t a i n s e c t o r s o f t h e e c o n o m y w i l l u s e e n e r g y i n 
i t s p r o d u c t i o n p r o c e s s o f d i f f e r e n t g o o d s a n d s e r v i c e s . F o r 
e x a m p l e , Gowdy a n d M i l l e r ( 1 9 8 7 ) u s e d i n p u t - o u t p u t a n a l y s i s t o 
s h o w t h e e n e r g y u s e i n t h e s e r v i c e s s e c t o r o f t h e U . S . 
e c o n o m y . F o r t h e p u r p o s e o f t h e i r s t u d y , t h e y u s e d t h e i n p u t -
o u t p u t t a b l e s o f t h e U . S . f o r t h e y e a r s 1 9 7 2 a n d 1 9 7 7 . T h e y 
e s t i m a t e d , f o r t h e y e a r s 1 9 7 2 a n d 1 9 7 7 , t h e t o t a l e n e r g y 
( d i r e c t a n d i n d i r e c t ) r e q u i r e m e n t s b y t h e s e r v i c e s s e c t o r p e r 
d o l l a r o f o u t p u t n e e d e d t o s a t i s f y t h e f i n a l d e m a n d . T h e n t h e y 
c o m p a r e d t h e l e v e l s o f t h e e n e r g y u s e b y t h e s e r v i c e s s e c t o r 
i n t h e y e a r s 1 9 7 2 a n d 1 9 7 7 a n d t h e y c o n c l u d e d t h a t t h e u s e o f 
p r i m a r y e n e r g y a n d s e c o n d a r y e n e r g y w o u l d h a v e d e c l i n e d b y 2 3 
p e r c e n t a n d 12 p e r c e n t , r e s p e c t i v e l y h a d t h e e n e r g y t e c h n o l o g y 
For o t h e r s t u d i e s u t i l i z i n g i n p u t - o u t p u t model on a r e g i o n a l 
l e v e l , s e e , f o r e x a m p l e , M i l l e r (1957, 2 0 0 - 2 0 9 ) , T i e b o u t (1969, 3 3 4 - 3 4 0 ) , 
and Baum e t a l . (1990, 5 4 - 7 1 ) . 
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l e v e l o f 1 9 7 7 b e i n g a p p l i e d i n 1 9 7 2 . 6 
F i n a l l y , t h e r e h a v e b e e n a s e r i e s o f s t u d i e s t h a t a n a l y z e 
e c o n o m i c d e v e l o p m e n t u s i n g i n p u t - o u t p u t a n a l y s i s w h e r e w a t e r 
i s t h e c o n s t r a i n e d r e s o u r c e . H a r t m a n ( 1 9 6 5 ) u s e d i n p u t - o u t p u t 
m o d e l t o s t u d y t h e p r o b l e m o f a l l o c a t i o n o f w a t e r r e s o u r c e s 
a m o n g d i f f e r e n t u s e s a n d r e g i o n s , p a r t i c u l a r l y f o r a s m a l l 
a g r i c u l t u r a l e c o n o m y . T h a t i s , t o e x a m i n e t h e i n c o m e l o s s 
r e s u l t i n g f r o m l o s s o f a c e r t a i n c r o p s o u t p u t i n a l o c a t i o n 
w h e r e w a t e r i s b e i n g t r a n s f e r r e d f r o m o n e u s e , s u c h a s 
a g r i c u l t u r e , t o a n t h e r l o c a t i o n . 
A s t u d y b y B r a d l e y a n d G a n d e r ( 1 9 6 8 ) e x a m i n e d t h e 
a l l o c a t i o n o f w a t e r r e s o u r c e s f o r t h e S t a t e o f U t a h u s i n g 
i n p u t - o u t p u t t e c h n i q u e s . U s i n g U t a h ' s i n p u t - o u t p u t t a b l e s f o r 
t h e y e a r 1 9 6 3 , t h e y e s t i m a t e d t h e w a t e r c o e f f i c i e n t s ( d i r e c t l y 
a n d i n d i r e c t l y ) , t h e o u t p u t m u l t i p l i e r s , a n d i n c o m e 
m u l t i p l i e r s f o r d i f f e r e n t s e c t o r s o f U t a h ' s e c o n o m y . T h e n t h e y 
p r o j e c t e d t o t a l w a t e r u s e f o r U t a h f o r t h e y e a r 1 9 7 5 . 
T h e r e h a s b e e n o t h e r s t u d i e s i n t h e a r e a o f w a t e r 
r e s o u r c e s d e v e l o p m e n t t h a t u s e t h e i n p u t - o u t p u t m e t h o d s a s a 
f r a m e w o r k f o r t h e i r a n a l y s i s . F o r e x a m p l e , a s t u d y p e r f o r m e d 
b y D a v i s ( 1 9 6 9 ) h a s f o c u s e d o n t h e i n t e r a c t i o n s o f d i f f e r e n t 
e c o n o m i e s o f t h e w e s t e r n s t a t e s o f t h e U . S . a n d t h e i r 
i n t e r d e p e n d e n c e o n e a c h o t h e r w i t h e m p h a s i s o n w a t e r r e s o u r c e s 
See a l s o John L. R. P r o o p s (1977 and 1988) f o r a n o t h e r 
a p p l i c a t i o n of i n p u t - o u t p u t a n a l y s i s t o e n e r g y i n t e n s i t i e s . See a l s o , a s 
e x a m p l e s . P a l E r d o s i ( 1 9 8 5 ) , Hannon and B l a z e c k ( 1 9 8 4 ) , Gould ( 1 9 8 6 ) , and 
C o c k l i n e t a l . ( 1 9 8 9 ) . 
12 
l    l   1972. 6 
ll ,       t analyz
i  t  t t l i   
  t      input-o t  
l        t r resources
 t    l l   s
lt r l . t   i    loss
      t  locatio
 t         as
l ,   locatio .
   l   r  i  the
  t r       using
t t   t '  t t t  for
    t   t  ffi i ts (directly
 i t ,  t ulti li ,  inco
ulti li   t   t '  .  the
j t   t r       
         
 t t   t t t   
r   i  i   l ,  perform
 i         differe t
i    t       th ir
    it  asi   t r resources
6         a
  t t i       
,  i        
li    
1 3 
i s s u e s . 7 U s i n g , w i t h s o m e a d j u s t m e n t s , t h e i n p u t - o u t p u t t a b l e s 
a v a i l a b l e t h e n f o r t h e s e w e s t e r n s t a t e s , h e d e v e l o p e d a w a t e r 
c o e f f i c i e n t s m a t r i x f o r e a c h r e g i o n . T h e n h e p r e s e n t e d t h e 
i n t e r r e g i o n a l d e p e n d e n c i e s i n t e r m s o f w a t e r s u p p l y ; h e u s e d 
C a l i f o r n i a a s a n e x a m p l e , t o p o i n t t h e i n t e r r e g i o n a l 
d e p e n d e n c i e s b y f i n d i n g t h e c o e f f i c i e n t s o f w a t e r d e p e n d e n c y 
o f t h e w e s t e r n s t a t e s o n C a l i f o r n i a w a t e r s . 
B a r g u r ( 1 9 7 2 ) u s e d a n i n p u t - o u t p u t a p p r o a c h a n d l i n e a r 
p r o g r a m m i n g m e t h o d s t o a n a l y z e t h e p r o b l e m o f r e g i o n a l w a t e r 
r e s o u r c e s a n d i t s m a n a g e m e n t . 8 T h e s t u d y u t i l i z e s a d y n a m i c 
m u l t i s e c t o r p r o g r a m m i n g m o d e l t o e x a m i n e t h e m a n a g e m e n t o f 
s c a r c e r e s o u r c e s , p a r t i c u l a r l y w a t e r a n d l a b o r . T h e s t u d y w a s 
a p p l i e d t o C a l i f o r n i a a n d t o t e n US w e s t e r n s t a t e s w h e r e a 
p l a n n i n g p e r i o d o f f i f t e e n y e a r s w a s i m p l e m e n t e d , a n d i t a l s o 
s u g g e s t e d a n o p t i m a l r e s o u r c e a l l o c a t i o n . T a k i n g i n t o 
c o n s i d e r a t i o n d i f f e r e n t l e v e l s o f w a t e r s c a r c i t y a s a 
c o n s t r a i n t , t h e m o d e l u s e d t w o o b j e c t i v e f u n c t i o n s , o n e b a s e d 
o n t h e m a x i m i z a t i o n o f g r o s s r e g i o n a l p r o d u c t , a n d t h e o t h e r 
b a s e d o n t h e m a x i m i z a t i o n o f c o n s u m p t i o n . T h e s t u d y a l s o 
e x a m i n e d t h e r e g i o n a l a n d i n t e r r e g i o n a l t r a n s f e r o f w a t e r a n d 
7
 For a r e l a t e d s t u d y on t h e i n t e r r e g i o n a l i n t e r d e p e n d e n c y f o c u s i n g 
on w a t e r r e s o u r c e s , s e e I r e r i and C a r t e r (1970) where t h e y s t u d i e d t h e 
economic l i n k s , and t h e e f f e c t s of w a t e r t r a n s f e r and t h e i r a l l o c a t i o n s on 
t h e economies of b o t h s t a t e s of C a l i f o r n i a and A r i z o n a . 
P r e v i o u s s e r i e s of s t u d i e s by U n i v e r s i t y of C a l i f o r n i a , B e r k e l e y 
were p e r f o r m e d on t h e economic e v a l u a t i o n of w a t e r where p a r t s of t h e s e 
s e r i e s u s e d i n p u t - o u t p u t a n a l y s i s t o examine t h e e f f e c t of s c a r c e 
r e s o u r c e s , p a r t i c u l a r l y w a t e r r e s o u r c e s on t h e C a l i f o r n i a economy. For 
F u r t h e r i n f o r m a t i o n on t h e s e s t u d i e s , s e e L o f t i n g and McGauhey ( 1 9 6 3 ) , 
B a r g u r and McGauhey ( 1 9 6 9 ) , and Depar tmen t of Water R e s o u r c e s , C a l i f o r n i a 
(1980) . 
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i t s e f f e c t o n e c o n o m i c g r o w t h o f g r o s s r e g i o n a l p r o d u c t . 
B e s i d e s , t h e s h a d o w p r i c e s f o r w a t e r a n d l a b o r r e s o u r c e s w e r e 
e s t i m a t e d . 
T h e u s e o f i n p u t - o u t p u t m o d e l i n t h e a r e a o f w a t e r 
r e s o u r c e s p l a n n i n g w a s a l s o a p p l i e d b y J a m e s E . M o n c u r ( 1 9 7 4 ) 
t o s t u d y t h e w a t e r s u p p l y s y s t e m f o r H a w a i i . 9 T h e s t u d y 
e s t i m a t e d t h e d i r e c t a n d t o t a l ( d i r e c t p l u s i n d i r e c t ) w a t e r 
r e q u i r e m e n t s b y d i f f e r e n t s e c t o r s o f t h e e c o n o m y a s w e l l a s 
t h e w a t e r m u l t i p l i e r s . I t a l s o e s t i m a t e d t h e i n c o m e a n d 
e m p l o y m e n t m u l t i p l i e r s f o r d i f f e r e n t s e c t o r s o f t h e e c o n o m y . 
A s t u d y b y G r a y a n d M c K e a n ( 1 9 7 6 ) e x a m i n e s t h e e f f e c t o f 
e c o n o m i c a c t i v i t y o n w a t e r u s e i n a r e g i o n a l e c o n o m y . T h e y 
u s e d i n p u t - o u t p u t a n a l y s i s t o e s t i m a t e t h e e f f e c t o f c h a n g i n g 
i n f i n a l d e m a n d o n t h e l e v e l o f w a t e r u s e ( d i r e c t a n d 
i n d i r e c t ) i n e a c h s e c t o r o f t h e e c o n o m i e s o f t h r e e c o u n t i e s o f 
t h e S t a t e o f C o l o r a d o , U . S . A . 1 0 T h a t i s , t h e y e s t i m a t e d t h e 
t o t a l w a t e r u s e b y s e c t o r s n e c e s s a r y t o s a t i s f y a p r o j e c t e d 
c h a n g e s i n f i n a l d e m a n d . 
T h i s w o r k h a s b e e n e x t r e m e l y h e l p f u l i n f o r m u l a t i n g t h e 
p r o b l e m s r a i s e d b y t h i s d i s s e r t a t i o n . 1 1 T h e y h a v e h e l p e d i n 
9
 The Hawain s t u d y acknowledged t h e l i m i t a t i o n s of t h e d a t a u s e d 
i n t h e s t u d y , where some d a t a were n o t a v a i l a b l e f o r c e r t a i n w a t e r u s i n g 
s e c t o r s . T h e r e f o r e , some e s t i m a t e s were u s e d t o e x p l a i n t h e m o d e l . 
1 0
 A n o t h e r s t u d y by H e n d r i c k s and De Haan (1975) a d a p t e d i n p u t -
o u t p u t model t o w a t e r r e s o u r c e s s y s t e m f o r t h e Sou th P l a t t e B a s i n 
( H e n d r i c k s and De Haan 1975, 1-92) . 
1 1
 I t i s wor th m e n t i o n i n g t h a t t h e above s t u d i e s a r e d i f f e r e n t from 
t h i s d i s s e r t a t i o n i n t e r m s of t r e a t i n g w a t e r s e c t o r i n t h e i r a n a l y s i s . 
They have c o n s i d e r e d w a t e r s e c t o r a s an exogenous s e c t o r i n t h e i r a n a l y s i s 
where t h i s d i s s e r t a t i o n t r e a t e d w a t e r s e c t o r a s an endogenous s e c t o r i n 
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1 5 
e m p h a s i z i n g c e r t a i n i s s u e s r a t h e r t h a n o t h e r s i n t e c h n i q u e s o f 
a n a l y s i s , q u a l i f i c a t i o n o f r e s u l t s , m a n i f e s t a t i o n o f t h e d a t a , 
a n d a b o v e a l l i n p r o v i d i n g a c o u r s e o f r e a l i t y i n k n o w i n g t h a t 
t h e a n a l y s i s , i n s p i t e o f i t s m a n y p i t f a l l s , i s i n t h e 
m a i n s t r e a m o f e m p i r i c a l e c o n o m i c s . 
t h e m o d e l . 
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CHAPTER 2 
PHYSICAL CHARACTERISTICS OF THE REGION 
J o r d a n i s a c o u n t r y w i t h a n a r e a o f a b o u t 9 2 , 5 0 0 s q u a r e 
k i l o m e t e r s , a p o p u l a t i o n o f a b o u t 3 . 1 m i l l i o n ( a s o f 1 9 8 9 ) , 
a n d w i t h a v a r i e d t o p o g r a p h y . I t h a s a n E a s t M e d i t e r r a n e a n , 
h o t a n d d r y d u r i n g s u m m e r s e a s o n a n d c o l d a n d h u m i d d u r i n g t h e 
w i n t e r . T h e l e v e l o f r a i n f a l l f l u c t u a t e s o v e r t h e c o u n t r y , 
w h e r e i t r e a c h e s i t s m a x i m u m o n t h e e a s t e r n h i l l s o v e r l o o k i n g 
t h e J o r d a n V a l l e y , a n d p r o g r e s s i v e l y d e c r e a s e s a s o n e m o v e s t o 
t h e e a s t e r n a n d t o t h e s o u t h e r n p a r t o f t h e c o u n t r y w h e r e i t 
i s p r i m a r i l y a d e s e r t . I n t e r m s o f t e m p e r a t u r e , i t c a n r e a c h 
1 5 c e n t i g r a d e b e l o w z e r o e s p e c i a l l y i n t h e h i g h e l e v a t i o n 
a r e a s d u r i n g w i n t e r s , a n d a b o u t 40 c e n t i g r a d e i n t h e J o r d a n 
V a l l e y d u r i n g t h e s u m m e r s e a s o n . A n o t h e r f a c t o r t h a t a f f e c t s 
t h e c l i m a t e a r e t h e K h a m a s e e n W i n d s w h i c h b l o w d u r i n g s u m m e r . 
T h e s e w i n d s a r e c h a r a c t e r i z e d b y b e i n g h o t a n d d r y , a n d 
u s u a l l y a c c o m p a n i e d b y s a n d . T h e y a r e t h e s o u t h e a s t e r n w i n d s 
w h i c h b l o w f r o m t h e S a u d i A r a b i a n D e s e r t . 
T h i s c h a p t e r i s d i v i d e d i n t o t w o p a r t s . I n t h e f i r s t p a r t 
I w i l l b r i e f l y d i s c u s s t h e p h y s i c a l c h a r a c t e r i s t i c s o f t h e 
t h r e e m a j o r r e g i o n s i n J o r d a n . T h e s e a r e , f r o m w e s t t o e a s t , 
t h e J o r d a n V a l l e y , t h e H i g h l a n d , a n d t h e D e s e r t p l a t e a u ( s e e 
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F i g u r e 2 . 1 ) ( S a l e h 1 9 9 1 , 1 8 ) . T h e n , i n t h e s e c o n d p a r t , I w i l l 
b r i e f l y e x a m i n e t h e c l i m a t e o f t h e c o u n t r y b y f o c u s i n g o n t h e 
t e m p e r a t u r e a n d t h e p r e c i p i t a t i o n l e v e l s o v e r t h e c o u n t r y a s 
a w h o l e . 
2 . 1 T o p o g r a p h y 
2 . 1 . 1 T h e J o r d a n V a l l e y 
T h e J o r d a n V a l l e y o c c u p i e s t h e w e s t p a r t o f t h e K i n g d o m 
o f J o r d a n , a n d i t i s a p a r t o f t h e g r e a t A f r i c a n R i f t v a l l e y 
s y s t e m w h i c h e x t e n d s f r o m L e b a n o n s o u t h w a r d t o t h e G u l f o f 
A q a b a o n t h e R e d S e a ( s e e F i g u r e 2 . 1 ) . T h i s f r o m L a k e T i b e r i a s 
( s o m e t i m e s r e f e r r e d t o a s t h e S e a o f G a l i l e e ) a t n o r t h t o t h e 
G u l f o f A q a b a a t s o u t h . I t s l e n g t h e x c e e d s 6 6 0 km a n d i t s 
e l e v a t i o n i s r o u g h l y 4 0 0 m e t e r s b e l o w s e a l e v e l a t t h e D e a d 
S e a ( B a l b e s i a n d B e n i - H a n i 1 9 9 0 , 3 5 ) . T h e J o r d a n R i v e r f l o w s 
t h r o u g h t h i s v a l l e y s o u t h w a r d f r o m M o u n t H e r m o n w h i c h i s t h e 
s o u r c e o f i t s t r i b u t a r i e s , a n d p a s s e s t h r o u g h H u l a h M a r s h e s t o 
L a k e T i b e r i a s . F r o m t h e l a k e , t h e J o r d a n R i v e r m e a n d e r s 
s o u t h w a r d w h e r e i t m e e t s t h e Y a r m o u k R i v e r , a n o t h e r m a j o r 
t r i b u t a r y , s o u t h o f L a k e T i b e r i a s , t o t h e D e a d S e a , w h i c h i s 
t h e l o w e s t p o i n t o n e a r t h , i n t o w h i c h i t d r a i n s . T h e r e m a i n i n g 
p a r t o f t h e V a l l e y , s o u t h o f t h e D e a d S e a , i s k n o w n a s W a d i 
A r a b a h . 
W a t e r r e s o u r c e s i n t h e J o r d a n V a l l e y d e p e n d s m a i n l y o n 
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t h e J o r d a n R i v e r a n d s o m e o t h e r w a d i s 1 2 ( c r e e k s ) w h i c h d r a i n 
i n t o t h e R i v e r . T h e p r e c i p i t a t i o n i n t h e J o r d a n V a l l e y i s v e r y 
l o w ; i t r e c e i v e s a b o u t 1 5 0 t o 2 5 0 m i l l i m e t e r s ( o r 5 . 9 1 t o 9 . 8 5 
i n c h e s ) p e r a n n u m ( S a k e t 1 9 8 5 , 1 0 ) . A n o t h e r c h a r a c t e r i s t i c o f 
t h e J o r d a n V a l l e y i s i t s h i g h t e m p e r a t u r e s d u r i n g s u m m e r a n d 
i t s w a r m t e m p e r a t u r e s d u r i n g w i n t e r . 
2 . 1 . 2 T h e H i g h l a n d s 
T h e h i g h l a n d s a r e t h o s e w h i c h o v e r l o o k t h e J o r d a n V a l l e y 
f r o m t h e e a s t . I t e x t e n d s f r o m n o r t h t o s o u t h w h e r e i t s 
e l e v a t i o n r e a c h e s o n a n a v e r a g e a b o u t 1 2 0 0 m e t e r s a b o v e s e a 
l e v e l . T h e e l e v a t i o n i n c r e a s e s a s o n e m o v e s t o w a r d s t h e s o u t h 
w h e r e i t r e a c h e s m o r e t h a n 1 5 0 0 m e t e r s o n a n a v e r a g e a b o v e s e a 
l e v e l ( S a l e h 1 9 9 1 , 1 8 - 1 9 ) . 
2 . 1 . 3 T h e D e s e r t P l a t e a u 
T h e e a s t e r n a n d s o u t h e r n p a r t o f J o r d a n i s m a i n l y d e s e r t . 
I t o c c u p i e s a b o u t t h r e e - f o u r t h s o f J o r d a n ' s a r e a . T h i s a r e a i s 
r e p l e t e w i t h v o l c a n i c f o r m a t i o n s , t h u s r e n d e r i n g t h e s o i l 
u n s u i t a b l e f o r c u l t i v a t i o n . P r e c i p i t a t i o n i s v e r y l o w i n t h i s 
a r e a : l e s s t h a n 1 0 0 m i l l i m e t e r s ( 3 . 9 4 i n c h e s ) i s r e c e i v e d 
a n n u a l l y . D u r i n g w i n t e r , s o m e s m a l l s t r e a m s f l o w i n t o i t h e n c e 
r e p l e n i s h i n g t h e u n d e r g r o u n d w a t e r t a b l e . D u r i n g s u m m e r t h o s e 
I t i s a p l u r a l of w a d i . I t i s an A r a b i c name t h a t r e f e r s t o t h e 
bed a r e a where w a t e r f lows d u r i n g w i n t e r s and a r e m o s t l y d r y d u r i n g 
summers . These a r e s i m i l a r t o t h e c r e e k s t h a t a r e f a m i l i a r t o t h o s e i n t h e 
w e s t e r n U n i t e d S t a t e s . 
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s t r e a m s t u r n d r y . 
2 . 2 C l i m a t e 
T h e c l i m a t e i n J o r d a n i s t y p i c a l l y a n E a s t M e d i t e r r a n e a n , 
d r y a n d h o t d u r i n g s u m m e r s e a s o n a n d h u m i d a n d c o l d d u r i n g 
w i n t e r s e a s o n . I n t h e f o l l o w i n g s e c t i o n , t w o c l i m a t e 
i n d i c a t o r s w i l l b e d i s c u s s e d : t e m p e r a t u r e a n d p r e c i p i t a t i o n . 
2 . 2 . 1 T e m p e r a t u r e 
T h e a v e r a g e m o n t h l y t e m p e r a t u r e v a r i e s d e p e n d i n g o n t h e 
s e a s o n a n d t h e l o c a t i o n . D u r i n g s u m m e r , f o r e x a m p l e , t h e 
J o r d a n V a l l e y a n d A q a b a h a s h i g h t e m p e r a t u r e s . I n A q a b a , w h i c h 
i s i n t h e e x t r e m e s o u t h o f t h e c o u n t r y , t h e m o n t h l y a v e r a g e 
t e m p e r a t u r e r a n g e s b e t w e e n 2 8 . 7 C e n t i g r a d e t o 3 2 . 3 C e n t i g r a d e 
d u r i n g t h e m o n t h s o f May t o A u g u s t o f 1 9 8 9 ( s e e T a b l e 2 . 1 ) . A t 
D e i r A l i a , w h i c h i s i n t h e s o u t h e r n p a r t o f t h e J o r d a n V a l l e y 
a n d i n t h e w e s t e r n p a r t o f t h e c o u n t r y , t h e m o n t h l y a v e r a g e 
t e m p e r a t u r e v a r i e s b e t w e e n 2 7 . 5 C e n t i g r a d e t o 3 1 . 5 C e n t i g r a d e 
f o r t h e p e r i o d o f May t o A u g u s t ( s e e T a b l e 2 . 2 ) . 
D u r i n g w i n t e r , t h e a v e r a g e m o n t h l y t e m p e r a t u r e i n A q a b a , 
f o r e x a m p l e , r a n g e s b e t w e e n 1 1 . 8 C e n t i g r a d e a n d 1 8 . 7 
C e n t i g r a d e f o r t h e m o n t h s o f D e c e m b e r t o M a r c h , r e a c h i n g i t s 
m i n i m u m i n t h e m o n t h o f J a n u a r y w h e r e i t i s , o n a n a v e r a g e , 
a b o u t 1 1 . 8 C e n t i g r a d e ( s e e T a b l e 2 . 1 ) . I n t h e s o u t h e r n p a r t o f 
t h e J o r d a n V a l l e y , t h e a v e r a g e m o n t h l y t e m p e r a t u r e i n D e i r 
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T a b l e 2 . 1 : M o n t h l y T e m p e r a t u r e a t A q a b a A i r p o r t 
S t a t i o n D u r i n g 1 9 8 9 
( C e n t i g r a d e ) 
M o n t h 
A v e r a g e Max imum 
T e m p e r a t u r e 
A v e r a g e M i n i m u m 
T e m p e r a t u r e 
A v e r a g e 
T e m p e r a t u r e 
J a n u a r y 17 . 1 6 . 4 1 1 . 8 
F e b r u a r y 2 0 . 5 7 . 3 1 3 . 9 
M a r c h 2 5 . 0 1 2 . 3 1 8 . 7 
A p r i l 3 4 . 0 1 8 . 3 2 6 . 2 
May 3 5 . 9 2 1 . 5 2 8 . 7 
J u n e 3 7 . 7 2 2 . 6 3 0 . 2 
J u l y 3 9 . 5 2 4 . 8 3 2 . 2 
A u g u s t 3 9 . 1 2 5 . 4 3 2 . 3 
S e p t e m b e r 3 6 . 4 2 3 . 3 2 9 . 9 
O c t o b e r 3 1 . 6 1 9 . 1 2 5 . 4 
N o v e m b e r 2 6 . 9 1 5 . 1 2 1 . 0 
D e c e m b e r 2 1 . 5 9 . 3 1 5 . 4 
S o u r c e : J o r d a n , D e p a r t m e n t o f S t a t i s t i c s ( D O S ) , S t a t i s t i c a l 
Y e a r b o o k , 1 9 8 9 , T a b l e ( 1 / 1 6 ) , p . 1 7 . 
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T a b l e 2 . 2 : M o n t h l y T e m p e r a t u r e a t D e i r A l i a 
S t a t i o n D u r i n g 1 9 8 9 
( C e n t i g r a d e ) 
M o n t h 
A v e r a g e M a x i m u m 
T e m p e r a t u r e 
A v e r a g e M i n i m u m 
T e m p e r a t u r e 
A v e r a g e 
T e m p e r a t u r e 
J a n u a r y 1 6 . 2 7 . 9 1 2 . 1 
F e b r u a r y 1 9 . 6 9 . 1 14 . 4 
M a r c h 2 3 . 6 1 1 . 9 17 . 8 
A p r i l 3 3 . 9 1 6 . 7 2 5 . 3 
May 3 5 . 7 1 9 . 3 2 7 . 5 
J u n e 3 6 . 5 2 0 . 8 2 8 . 7 
J u l y 3 8 . 9 2 3 . 2 3 1 . 5 
A u g u s t 3 8 . 6 2 4 . 2 3 1 . 4 
S e p t e m b e r 3 6 . 6 2 3 . 3 2 9 . 9 
O c t o b e r 3 1 . 6 1 9 . 7 2 5 . 7 
N o v e m b e r 2 6 . 2 1 7 . 4 2 1 . 8 
D e c e m b e r 1 9 . 7 1 1 . 8 1 5 . 8 
S o u r c e : J o r d a n , D e p a r t m e n t o f S t a t i s t i c s ( D O S ) , S t a t i s t i c a l 
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C e n t i g r a d e f o r t h e m o n t h s o f D e c e m b e r t o M a r c h , w i t h t h e 
m i n i m u m r e c o r d e d f o r t h e m o n t h o f J a n u a r y w h e r e i t i s 1 2 . 1 
C e n t i g r a d e ( s e e T a b l e 2 . 2 ) . I n Amman, f o r i n s t a n c e , t h e 
a v e r a g e m o n t h l y t e m p e r a t u r e r a n g e s b e t w e e n 2 1 . 7 C e n t i g r a d e a n d 
2 5 . 5 C e n t i g r a d e d u r i n g t h e m o n t h s o f May t o A u g u s t . I t i s 
b e t w e e n 5 . 6 C e n t i g r a d e a n d 1 1 . 7 C e n t i g r a d e d u r i n g m o n t h s o f 
D e c e m b e r t o M a r c h ( s e e T a b l e 2 . 3 ) . 
I n I r b i d , w h i c h i s i n t h e n o r t h e r n p a r t o f t h e c o u n t r y , 
f o r i n s t a n c e , t h e a v e r a g e m o n t h l y t e m p e r a t u r e r a n g e s b e t w e e n 
2 1 . 9 C e n t i g r a d e a n d 2 5 . 1 C e n t i g r a d e d u r i n g t h e m o n t h s o f May 
t o A u g u s t , w h i l e i t i s b e t w e e n 6 . 3 C e n t i g r a d e a n d 1 2 . 2 
C e n t i g r a d e d u r i n g m o n t h s o f D e c e m b e r t o M a r c h ( s e e T a b l e 2 . 4 ) . 
I n A l - R u w a i s h e d , w h i c h i s i n t h e e a s t e r n p a r t o f t h e 
c o u n t r y , w h e r e t h e a v e r a g e m o n t h l y t e m p e r a t u r e r a n g e s b e t w e e n 
2 4 . 4 C e n t i g r a d e a n d 2 9 . 2 C e n t i g r a d e d u r i n g t h e m o n t h s o f May 
t o A u g u s t , w h e r e a s i t i s b e t w e e n 4 . 5 C e n t i g r a d e a n d 1 3 . 0 
C e n t i g r a d e d u r i n g m o n t h s o f D e c e m b e r t o M a r c h ( s e e T a b l e 2 . 5 ) . 
2 . 2 . 2 P r e c i p i t a t i o n 
T h e l e v e l o f p r e c i p i t a t i o n f l u c t u a t e s o v e r t h e c o u n t r y 
a n d i s h i g h l y v o l a t i l e . I t s m e a g e r r a i n f a l l i s u n e v e n l y 
d i s t r i b u t e d a n d d e p e n d s o n t h e s e a s o n . 1 3 I n t e r m s o f t h e 
a v e r a g e a n n u a l r a i n f a l l , J o r d a n c a n b e c l a s s i f i e d a s a n a r i d 
Ku 'war ( 1 9 9 2 ) , t h e J o r d a n i a n m i n i s t e r of w a t e r and i r r i g a t i o n , 
a r g u e d t h a t a b o u t 85 p e r c e n t of t h e r a i n f a l l e v a p o r a t e s . Only 5 p e r c e n t of 
i t r e p l e n i s h e s t h e g r o u n d w a t e r b a s i n s and t h e r e s t (10 p e r c e n t ) a p p e a r s as 
a s u r f a c e w a t e r . 
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T a b l e 2 . 3 : M o n t h l y T e m p e r a t u r e a t Amman A i r p o r t 
S t a t i o n D u r i n g 1 9 8 9 
( C e n t i g r a d e ) 
M o n t h 
A v e r a g e M a x i m u m 
T e m p e r a t u r e 
A v e r a g e M i n i m u m 
T e m p e r a t u r e 
A v e r a g e 
T e m p e r a t u r e 
J a n u a r y 9 . 6 1 . 5 5 . , 6 
F e b r u a r y 1 2 . 8 3 . 0 7 . , 9 
M a r c h 1 6 . 9 6 . 5 1 1 . , 7 
A p r i l 2 7 . 4 1 3 . 1 2 0 . , 3 
May 2 8 . 6 1 4 . 8 2 1 . , 7 
J u n e 2 9 . 9 1 6 . 3 2 3 . . 1 
J u l y 3 1 . 9 1 8 . 8 2 5 . . 4 
A u g u s t 3 1 . 8 1 9 . 1 2 5 . . 5 
S e p t e m b e r 3 0 . 3 1 6 . 8 2 3 . . 6 
O c t o b e r 2 5 . 3 1 3 . 8 1 9 . . 6 
N o v e m b e r 2 0 . 1 1 0 . 1 1 5 . . 1 
D e c e m b e r 1 4 . 7 5 . 1 9 . . 9 
S o u r c e : J o r d a n , D e p a r t m e n t o f S t a t i s t i c s ( D O S ) , S t a t i s t i c a l 
Y e a r b o o k , 1 9 8 9 , T a b l e ( 1 / 8 ) , p . 9 . 
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T a b l e 2 . 4 : M o n t h l y T e m p e r a t u r e a t I r b i d N u r s e r y 
S t a t i o n D u r i n g 1 9 8 9 
( C e n t i g r a d e ) 
M o n t h 
A v e r a g e Max imum 
T e m p e r a t u r e 
A v e r a g e M i n i m u m 
T e m p e r a t u r e 
A v e r a g e 
T e m p e r a t u r e 
J a n u a r y 1 0 . 2 2 . 4 6 . , 3 
F e b r u a r y 1 3 . 7 4 . 2 9 . , 0 
M a r c h 1 6 . 7 7 . 7 1 2 . .2 
A p r i l 2 7 . 4 1 4 . 0 2 0 . , 7 
May 2 8 . 2 1 5 . 6 2 1 . . 9 
J u n e 2 8 . 8 1 6 . 7 2 2 . . 8 
J u l y 3 1 . 0 1 9 . 4 2 5 . . 2 
A u g u s t 3 0 . 8 1 9 . 4 2 5 . . 1 
S e p t e m b e r 2 9 . 4 1 8 . 1 2 3 . . 8 
O c t o b e r 2 4 . 9 14 . 6 1 9 . . 8 
N o v e m b e r 2 0 . 7 1 1 . 4 1 6 . , 1 
D e c e m b e r 1 5 . 0 6 . 8 1 0 , . 9 
S o u r c e : J o r d a n , D e p a r t m e n t o f 
Y e a r b o o k , 1 9 8 9 , T a b l e 
S t a t i s t i c s ( D O S ) , 
( 1 / 1 0 ) , p . 1 1 . 
S t a t i s t i c a l 
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T a b l e 2 . 5 : M o n t h l y T e m p e r a t u r e a t A L - R u w a i s h e d 
S t a t i o n D u r i n g 1 9 8 9 
( C e n t i g r a d e ) 
M o n t h 
A v e r a g e Max imum 
T e m p e r a t u r e 
A v e r a g e M i n i m u m 
T e m p e r a t u r e 
A v e r a g e 
T e m p e r a t u r e 
J a n u a r y 9 . 3 - 0 . 4 4 . 5 
F e b r u a r y 1 3 . 9 0 . 9 7 . 4 
M a r c h 1 9 . 7 6 . 2 1 3 . 0 
A p r i l 2 9 . 6 1 3 . 1 2 1 . 4 
May 3 2 . 3 1 6 . 4 2 4 . 4 
J u n e 3 5 . 1 1 7 . 6 2 6 . 4 
J u l y 3 7 . 9 2 0 . 4 2 9 . 2 
A u g u s t 3 7 . 4 2 0 . 2 2 8 . 9 
S e p t e m b e r 3 4 . 0 1 7 . 2 2 5 . 6 
O c t o b e r 2 8 . 1 1 3 . 0 2 0 . 6 
N o v e m b e r 2 1 . 6 8 . 3 1 5 . 0 
D e c e m b e r 1 5 . 8 2 . 6 9 . 2 
S o u r c e : J o r d a n , D e p a r t m e n t o f S t a t i s t i c s ( D O S ) , S t a t i s t i c a l 
Y e a r b o o k , T a b l e ( 1 / 1 2 ) , p . 1 3 . ' " 
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t o s e m i a r i d c o u n t r y . T h e a v e r a g e a n n u a l r a i n f a l l v a r i e s f r o m 
5 0 m i l l i m e t e r s t o n e a r l y m o r e t h a n 5 0 0 m i l l i m e t e r s . T h e a r e a s 
w i t h t h e h i g h e s t r a i n f a l l a r e t h o s e r o c k y m o u n t a i n s n e a r t h e 
J o r d a n V a l l e y - D e a d S e a r i f t . T a b l e 2 . 6 p r e s e n t s t h e a v e r a g e 
a n n u a l r a i n f a l l a n d i t s d i s t r i b u t i o n i n J o r d a n . F o r e x a m p l e , 
a b o u t 9 1 . 4 p e r c e n t o f c o u n t r y a r e a r e c e i v e s l e s s t h a n 2 0 0 
m i l l i m e t e r s p e r a n n u m w h i l e a b o u t 8 . 6 p e r c e n t o f i t s t o t a l 
a r e a r e c e i v e s b e t w e e n 2 0 0 a n d 5 0 0 m i l l i m e t e r s a n n u a l l y ( s e e 
T a b l e 2 . 6 a n d F i g u r e 2 . 2 ) . 
I n a r a i n f e d a g r i c u l t u r e , t h e f l u c t u a t i o n s i n t h e l e v e l 
o f a n n u a l r a i n f a l l c a n a f f e c t t h e a g r i c u l t u r a l s e c t o r i n t e r m s 
o f t h e k i n d o f c r o p s t h a t c a n b e g r o w n o r s u p p o r t e d w i t h t h e 
l i m i t e d r a i n f a l l ( e x c l u d i n g i r r i g a t e d a g r i c u l t u r e ) . F o r 
i n s t a n c e , i n t h e c a s e o f J o r d a n , Q a s e m a n d M i t c h e l l ( 1 9 8 6 ) 
s t a t e d t h a t a l e v e l o f r a i n f a l l b e t w e e n 2 0 0 a n d 3 0 0 
m i l l i m e t e r s (mm) p e r y e a r i s s u i t a b l e f o r g r o w i n g b a r l e y . A l s o 
a l e v e l o f r a i n f a l l b e t w e e n 3 0 0 a n d 3 5 0 m i l l i m e t e r s a n n u a l l y 
i s s u i t a b l e f o r g r o w i n g b a r l e y a n d l e g u m e s w i t h r e l a t i v e l y 
g o o d s u c c e s s , w h i l e w h e a t a n d o l i v e s w i t h l e s s s u c c e s s . A l s o 
a n a v e r a g e a n n u a l r a i n f a l l o f 3 5 0 t o 4 0 0 m i l l i m e t e r s c a n 
s u p p o r t g r o w i n g c r o p s s u c h a s s t o n e f r u i t s , o l i v e s , w h e a t , 
b a r l e y , a n d l e g u m e s . An a v e r a g e a n n u a l r a i n f a l l o f 4 0 0 
m i l l i m e t e r s o r h i g h e r c a n s u p p o r t g r o w i n g c r o p s s u c h a s 
l e n t i l s , c h i c k p e a s , t o m a t o e s , o k r a , w a t e r m e l o n , t o b a c c o , i n 
a d d i t i o n t o t h o s e c r o p s a l r e a d y m e n t i o n e d i n t h e g r o u p o f 3 5 0 
t o 4 0 0 m i l l i m e t e r s p e r y e a r . On t h e o t h e r h a n d , a r a n g e l a n d 
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T a b l e 2 . 6 : A v e r a g e A n n u a l R a i n f a l l a n d I t s 
D i s t r i b u t i o n I n J o r d a n 
R a i n f a l l 3 A r e a 3 Of T o t a l A r e a 
( m i l l i m e t e r ) ( S q u a r e K i l o m e t e r s ) ( P e r c e n t a g e ) 
5 0 5 9 , 3 2 7 6 4 . 1 0 
5 0 - 1 0 0 1 3 , 8 5 1 14 . 97 
1 0 0 - 2 0 0 1 1 , 3 9 5 12 . 3 1 
2 0 0 - 3 0 0 3 , 9 4 8 4 . 2 7 
3 0 0 - 4 0 0 1 , 7 8 8 1 . 9 3 
4 0 0 - 5 0 0 1 , 2 5 3 1 . 3 5 
M o r e t h a n 5 0 0 9 8 9 1 . 0 7 
T o t a l 9 2 , 5 5 1 1 0 0 . 00 
S o u r c e : 
a ) FAO, R e g i o n a l S t u d y o n R a i n f e d A g r i c u l t u r e a n d 
A g r o c l i m a t i c I n v e n t o r y o f E l e v e n C o u n t r i e s i n 
t h e N e a r E a s t R e g i o n , R o m e , 1 9 8 2 , p . 5 4 . 
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_=======-- 50 Mile 
50 KIn. 
F=I Israeli Occupied 
E:3 Territories. 
Fig r 2.2: rib i  o  in Jordan. 
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( e x c e p t i r r i g a t e d a r e a s ) c o v e r s t h o s e a r e a s w i t h l e s s t h a n 2 0 0 
m i l l i m e t e r s p e r y e a r . 
T a b l e 2 . 7 s h o w s m o n t h l y a n d s e a s o n a l a m o u n t s o f r a i n f a l l 
r e g i s t e r e d f o r s e l e c t e d y e a r s i n J o r d a n . I t r e v e a l s t h a t t h e 
r a i n y s e a s o n f o r t h e p e r i o d s o f 1 9 5 4 - 1 9 6 2 a n d 1 9 8 8 - 1 9 8 9 
e x t e n d s f r o m O c t o b e r t o M a y . F o r i n s t a n c e , d u r i n g t h e p e r i o d 
1 9 5 4 - 1 9 6 2 , t h e a v e r a g e r a i n f a l l w a s h i g h d u r i n g t h e m o n t h s o f 
N o v e m b e r t o M a r c h w i t h t h e h i g h e s t l e v e l o f r a i n f a l l 
r e g i s t e r e d i n t h e m o n t h s o f D e c e m b e r a n d J a n u a r y ( 7 6 . 4 a n d 
8 2 . 8 m i l l i m e t e r s , r e s p e c t i v e l y ) . W h e r e a s d u r i n g t h e p e r i o d o f 
1 9 8 8 - 1 9 8 9 , t h e a v e r a g e r a i n f a l l w a s h i g h d u r i n g t h e m o n t h s o f 
D e c e m b e r t o M a r c h , w i t h t h e h i g h e s t l e v e l o f r a i n f a l l 
r e g i s t e r e d i n t h e m o n t h o f D e c e m b e r ( 8 8 . 0 5 m i l l i m e t e r ) . 
On a r e g i o n a l l e v e l , t h e d i s t r i b u t i o n o f r a i n f a l l v a r i e s 
a m o n g d i f f e r e n t r e g i o n s , a s s h o w n i n T a b l e 2 . 8 . F o r e x a m p l e , 
t h e m a x i m u m r a i n f a l l o c c u r s i n t h e e a s t e r n h i l l s w h e r e i t 
r e c e i v e s o n a n a v e r a g e a b o u t 5 0 0 - 6 0 0 m i l l i m e t e r s ( 1 9 . 7 - 2 3 . 6 4 
i n c h ) a n n u a l l y , w h i l e t h e J o r d a n V a l l e y r e c e i v e s a n a v e r a g e o f 
2 0 0 m i l l i m e t e r s ( 7 . 8 8 i n c h ) p e r y e a r . On t h e o t h e r h a n d , t h e 
J o r d a n i a n d e s e r t , w h i c h f o r m s m o s t o f t h e c o u n t r y ' s a r e a , 
r e c e i v e s l e s s t h a n 1 0 0 m i l l i m e t e r ( 3 . 9 4 i n c h e s ) o n a n a v e r a g e 
a n n u a l l y ( s e e T a b l e 2 . 8 ) . 
T h e s h o r t a g e i n r a i n f a l l a f f e c t s t h e a g r i c u l t u r a l s e c t o r 
d i r e c t l y a n d t h e u n d e r g r o u n d w a t e r t a b l e s . A d d i t i o n a l l y , t h i s 
l a c k o f r a i n f a l l a l t e r s t h e r u n o f f o f r i v e r s a n d s p r i n g s w h i c h 
u l t i m a t e l y c a u s e a s h o r t a g e i n m e e t i n g t h e d e m a n d f o r w a t e r b y 
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T a b l e 2 . 7 : A v e r a g e M o n t h l y R a i n f a l l I n J o r d a n 
F o r S e l e c t e d Y e a r s 
( i n M i l l i m e t e r s ) 
M o n t h 
A v e r a g e R a i n f a l l 9 
( 1 9 5 4 - 1 9 6 2 ) 
A v e r a g e R a i n f a l l 1 3 
( 1 9 8 8 / 1 9 8 9 ) 
O c t o b e r 4 . 0 7 . 4 3 
N o v e m b e r 3 9 . 8 12 . 4 1 
D e c e m b e r 7 6 . 4 8 8 . 0 5 
J a n u a r y 8 2 . 8 3 9 . 5 8 
F e b r u a r y 6 0 . 6 3 2 . 1 7 
M a r c h 4 6 . 8 3 6 . 3 1 
A p r i l 1 6 . 1 0 . 7 1 
May 6 . 0 0 . 0 4 
T o t a l 3 3 2 . 5 2 1 6 . 7 0 
S o u r c e s : 
a ) N a t u r , F a h d S a l i h , " W a t e r S u p p l y f o r t h e 
A g r i c u l t u r a l S e c t o r , " I n : A g r i c u l t u r a l S e c t o r o f 
J o r d a n : P o l i c y a n d S y s t e m s S t u d i e s , E d i t e d b y : A . 
B . Z a h l a n , L o n d o n : I t h a c a P r e s s , 1 9 8 5 , T a b l e 7 . 1 , 
p . 1 9 9 . 
b ) J o r d a n , D e p a r t m e n t o f S t a t i s t i c s ( D O S ) , 
S t a t i s t i c a l Y e a r b o o k , 1 9 8 9 , T a b l e ( 1 / 1 ) , p 2 . 
N o t e s : 
1) T h e s e t w o c o l u m n s a r e n o t n e c e s s a r i l y c o m p a r a b l e 
s i n c e t h e d a t a f o r t h e p e r i o d 1 9 5 4 - 1 9 6 2 a r e g i v e n 
f o r a l l s t a t i o n s , w h e r e a s t h o s e f o r 1 9 8 8 / 1 9 8 9 a r e 
g i v e n f o r 2 9 s t a t i o n s . 
2) T h e d a t a f o r m o n t h s o f J u n e t o S e p t e m b e r a r e n o t 
a v a i l a b l e . H o w e v e r , i t i s v e r y r a r e t h a t i t r a i n s i n 
t h e s e m o n t h s . 
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T a b l e 2 . 8 : A v e r a g e A n n u a l R a i n f a l l b y R e g i o n 
( i n M i l l i m e t e r s ) 
R e g i o n A v e r a g e A n n u a l R a i n f a l l 
J o r d a n V a l l e y 1 5 0 - 2 5 0 
E a s t e r n H i l l s 5 0 0 - 6 0 0 
D e s e r t l e s s t h a n 1 0 0 
S o u r c e : S a k e t , B a s s a m , " T h e J o r d a n i a n E c o n o m y , " I n : 
A g r i c u l t u r a l S e c t o r o f J o r d a n : P o l i c y a n d S y s t e m s 
S t u d i e s , E d i t e d b y : A . B . Z a h l a n , L o n d o n : I t h a c a 
P r e s s , 1 9 8 5 , p . 1 0 . 
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t h e d o m e s t i c a n d i n d u s t r i a l s e c t o r s . 
2 . 3 S u m m a r y 
O v e r a l l , o n e c a n c o n c l u d e t h a t J o r d a n s u f f e r s a s h o r t a g e 
o f i t s w a t e r s u p p l y , g i v e n i t s m o d e r n , u r b a n i z e d m i x o f 
e c o n o m i c a c t i v i t y a n d c u r r e n t m e t h o d s o f d i s t r i b u t i o n . T h e 
i n c r e a s e i n w a t e r d e m a n d a n d t h e l i m i t e d w a t e r s u p p l y d u e t o 
l o w l e v e l s o f r a i n f a l l a n d t h e h i g h t e m p e r a t u r e s d u r i n g 
s u m m e r , w h i c h l e a d t o h i g h e v a p o r a t i o n l e v e l s , c o n t r i b u t e t o 
t h e p r o b l e m o f w a t e r s h o r t a g e s i n J o r d a n . T h i s p r e d i c a m e n t 
p r i m a r i l y s t e m s f r o m J o r d a n ' s g e o g r a p h i c a l / c l i m a t o l o g i c a l 
c o n d i t i o n s t h a t a r e p r i n c i p a l l y a r i d t o s e m i a r i d w h i c h i s 
t y p i c a l o f a l l E a s t M e d i t e r r a n e a n c l i m a t e . 
H a v i n g now d i s c u s s e d J o r d a n ' s t o p o g r a p h i c a l / 
c l i m a t o l o g i c a l c o n d i t i o n s , I now t u r n t o a b r i e f o v e r v i e w o f 
J o r d a n ' s h i s t o r y a n d e c o n o m i c p e r f o r m a n c e . 
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CHAPTER 3 
H I S T O R I C AND ECONOMIC BACKGROUND OF THE REGION 
U n d o u b t e d l y w a t e r i s o n e o f t h e e s s e n t i a l e l e m e n t s o f 
l i f e f o r h u m a n b e i n g s , a n i m a l s , a n d p l a n t s . A b o u t 7 5 p e r c e n t 
o f t h e e a r t h i s c o v e r e d w i t h w a t e r . H i s t o r i c a l l y , w a t e r 
r e s o u r c e s h a v e p l a y e d a n i m p o r t a n t r o l e i n f o r m i n g 
c i v i l i z a t i o n s . B a s i c a l l y , t h e g r e a t c i v i l i z a t i o n s t h a t w e r e 
s e t t l e d o n t h e b a n k s o f r i v e r s a n d n e a r w a t e r w a y s . F o r 
e x a m p l e , t h e c i v i l i z a t i o n o f E g y p t w a s h i s t o r i c a l l y a n d i s now 
s e t t l e d o n t h e b a n k s o f t h e N i l e R i v e r ; t h e c i v i l i z a t i o n o f 
M e s o p o t a m i a w a s e s t a b l i s h e d b e t w e e n t h e T i g r i s a n d E u p h r a t e s 
r i v e r s ; a n d t h e o l d c i v i l i z a t i o n o f Yemen w a s a l s o s e t t l e d o n 
a n a r e a r i c h i n i t s w a t e r r e s o u r c e s . 
B e y o n d t h i s , w a t e r r e s o u r c e s h a v e a l s o p o l i t i c a l a n d 
l e g a l d i m e n s i o n s t h a t a r e r e f l e c t e d i n w a t e r r i g h t s a n d 
r i p a r i a n l a w s . T h e p o l i t i c a l a n d t h e l e g a l d i m e n s i o n s a r e s o 
c r u c i a l t h a t i t t r i g g e r s , i n s o m e c a s e s , c o n t i n u i n g s t a t e o f 
a n i m o s i t y a n d t e n s i o n a m o n g c o u n t r i e s t h a t a r e s c a r c e i n w a t e r 
r e s o u r c e s . An e x a m p l e o f t h i s i s t h e t e n s i o n t h a t o c c u r r e d 
b e t w e e n I s r a e l a n d A r a b c o u n t r i e s , p a r t i c u l a r l y J o r d a n , S y r i a , 
a n d L e b a n o n o n o n e h a n d a n d b e t w e e n T u r k e y a n d I r a q a n d S y r i a 
o n t h e o t h e r h a n d . 
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T h i s c h a p t e r w i l l d i s c u s s f i r s t t h e h i s t o r i c a l b a c k g r o u n d 
o f J o r d a n . H e r e I w i l l b r i e f l y d i s c u s s t h e i n h a b i t a n t s o f 
J o r d a n a n d t h e i r m a n a g e m e n t o f w a t e r r e s o u r c e s . T h e n i n t h e 
s e c o n d p a r t I w i l l e x a m i n e t h e e c o n o m i c c o n d i t i o n s o f t h e 
c o u n t r y b y f o c u s i n g o n f a c t o r s s u c h a s g r o w t h a n d p e r f o r m a n c e , 
p o p u l a t i o n , l a b o r f o r c e a n d e m p l o y m e n t , a g r i c u l t u r a l s e c t o r , 
i n d u s t r i a l s e c t o r , a n d s e r v i c e s . 
3 . 1 H i s t o r i c B a c k g r o u n d 
T h e a r e a s u r r o u n d i n g t h e J o r d a n R i v e r , c o n n e c t i n g L a k e 
T i b e r i a s ( T h e S e a o f G a l i l e e ) i n t h e n o r t h t o t h e D e a d S e a i n 
t h e s o u t h h a s b e e n t h e c r u c i a l i n t e r f a c e a m o n g E u r o p e , A f r i c a 
a n d A s i a s i n c e t h e p r e h i s t o r i c p e r i o d . T h e a n c i e n t e m p i r e s 
p a s s e d t h r o u g h t h e a r e a o n t h e i r w a y t o g l o r y o r d e f e a t . 
P r o b a b l y m a j o r c l i m a t i c c h a n g e s f r o m p r e h i s t o r i c a l t i m e s t o 
t h i s d a t e h a v e m a d e t h e l a n d m o r e o r l e s s h o s p i t a b l e t o s o m e 
o f t h e p e o p l e w h e t h e r p a s s i n g t h r o u g h i n r e l a t i v e l y s h o r t 
p e r i o d s o f t i m e o r r e m a i n i n g f o r m i l l e n n i a , o r c o m i n g , g o i n g , 
a n d r e t u r n i n g a g a i n . 
M o d e r n a r c h a e o l o g i s t s a r e d i s c o v e r i n g m o r e a b o u t t h e 
h i s t o r y o f t h e a r e a d u r i n g t h e B r o n z e A g e , w h i c h e n d e d c . 1 2 0 0 
B . C . E . T h e r e w e r e b y t h e e n d o f t h e p e r i o d a n u m b e r o f c i t y 
s t a t e s , l a r g e l y a n d f o r l o n g p e r i o d s o f t i m e d o m i n a t e d b y t h e 
E g y p t i a n s . T h e p a s s a g e o f t i m e s a w t h e s l o w r i s e t o p o w e r i n 
t h e a r e a b y t h e I s r a e l i t e s r e a c h i n g a h i g h p o i n t u n d e r 
S o l o m o n . T h e I s r a e l i t e K i n g d o m , h o w e v e r , w a s s o o n b r o k e n a p a r t 
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b y i n t e r n a l d i s s e n t i o n a n d t h e a r e a w a s d e v a s t a t e d b y t h e 
A s s y r i a n s a n d t h e B a b y l o n i a n s w i t h s o m e m e a s u r e o f s t a b i l i t y 
r e s t o r e d b y t h e c o m i n g o f A l e x a n d e r t h e G r e a t ( c . 3 2 0 ) a n d t h e 
f o r m a t i o n o f t h e S e l e u c i d s E m p i r e b y t h e s u c c e s s o r s o f 
A l e x a n d e r . T h e R o m a n s f i n a l l y c o n s o l i d a t e d t h e r e g i o n b e f o r e 
t h e b e g i n n i n g o f t h e C h r i s t i a n e r a , i n i t i a t i n g a n o t h e r l o n g 
p e r i o d o f p r o s p e r i t y f o l l o w e d b y a d e c l i n e a s t h e E m p i r e 
s h i f t e d f r o m t h e w e s t t o B y z a n t i u m . T h i s l o n g p e r i o d f i n a l l y 
e n d e d w i t h t h e a r r i v a l o f t h e A r a b s ( c . 6 3 0 C . E . ) . O n c e a g a i n 
t h e r e w a s a p e r i o d o f d e v e l o p m e n t f o l l o w e d b y a l o n g d e c l i n e . 
T h e l a t t e r p a r t o f t h i s p e r i o d w a s c o n s u m e d w i t h y e t a n o t h e r 
l o n g c o n f l i c t w i t h t h e W e s t — t h e c r u s a d e r ( c . 1 1 0 0 - 1 2 5 0 C . E . ) . 
O n c e a g a i n t h e p o w e r c e n t e r s h i f t s t o w a r d A f r i c a a s t h e 
p e r i o d o f M a m l u k d o m i n a n c e b e g i n s w i t h i t s c e n t e r i n C a i r o 
( c . 1 2 6 0 ) . T h e f i n a l w r e n c h i n g e v e n t w a s t h e o v e r w h e l m i n g o f 
t h e a r e a b y t h e O t t o m a n T u r k s a n d o n c e m o r e t h e a r e a i s 
c o n t r o l l e d f r o m B y z a n t i u m — n o w c a l l e d I s t a n b u l . T h e O t t o m a n 
p e r i o d l a s t e d f r o m c . 1 5 2 0 - 1 9 1 7 a n d e n d e d w i t h t h e r e t u r n o f 
t h e E u r o p e a n a f t e r W o r l d W a r O n e . 
So we c a n s e e i n t h e h i s t o r y o f t h i s s m a l l a r e a t h e 
i n t e r f a c e o f t h e g r e a t s o c i e t i e s o f A s i a , A f r i c a , a n d E u r o p e . 
S o m e h o w , i t h a s s u r v i v e d b y a d a p t i n g t o t h e e b b a n d f l o w o f 
c i v i l i z a t i o n a n d e v e n t s a n d h a s m a n a g e d t o m a i n t a i n a r o u g h , 
i m p e r f e c t , a n d s o m e t i m e s t e n u o u s c o n t i n u i t y . 
C e r t a i n h i s t o r i c a l d e v e l o p m e n t s i n a g r i c u l t u r a l u s e s t a n d 
o u t . D u r i n g t h e p r e h i s t o r i c p e r i o d h u n t i n g , h e r d i n g , a n d 
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a g r i c u l t u r e w e r e t h e p r i n c i p a l a c t i v i t i e s . T h e s t u d i e s a n d t h e 
a r c h a e o l o g i c a l e x c a v a t i o n s s h o w e d t h a t t h e p e o p l e h a d s e t t l e d 
i n t h e J o r d a n V a l l e y a n d Y a r m o u k R i v e r b a s i n b e f o r e 6 0 0 0 
B . C . E . I r r i g a t i o n p r o j e c t s w e r e u n d e r t a k e n a n d w a t e r s o f t h e 
w a d i s a n d t h e s t r e a m s w e r e h a r n e s s e d i n t h e a r e a o f t h e J o r d a n 
V a l l e y b y t h a t t i m e . I t i s a l s o s u g g e s t e d t h a t J e r i c h o 1 4 i s 
t h e o l d e s t c i t y w h e r e i r r i g a t e d a g r i c u l t u r e w a s u n d e r t a k e n . 
K h o u r i ( 1 9 8 1 ) a r g u e d t h a t a g r i c u l t u r e w a s i n t r o d u c e d i n t o 
t h e J o r d a n V a l l e y a b o u t 9 0 0 0 y e a r s a g o , a n d t h a t t h e r e w e r e 
i r r i g a t i o n f a c i l i t i e s i n t h e V a l l e y b e g i n n i n g 4 5 0 0 y e a r s a g o . 
I n t h e e a r l i e s t p e r i o d , t h e J o r d a n V a l l e y w a s t h e m o s t 
p o p u l a t e d i n t h e a r e a . T h i s w a s d u e t o i t s f e r t i l e l a n d a n d 
a b u n d a n t w a t e r r e s o u r c e s w h e r e t h e J o r d a n R i v e r a n d i t s 
t r i b u t a r i e s , m a i n l y t h e Y a r m o u k a n d Z e r q a R i v e r s a l o n g w i t h 
s i d e w a d i s t h a t f l o w i n t o t h e V a l l e y f r o m t h e e a s t e r n h i l l s 
( s e e F i g u r e 2 . 1 ) , w h i c h m a k e i t s u i t a b l e f o r p e o p l e t o s e t t l e 
i n t h a t a r e a . I n t h e n o r t h e r n p a r t o f t h e J o r d a n V a l l e y t h e 
a n n u a l r a i n f a l l o n a v e r a g e i s a b o u t 3 8 0 m i l l i m e t e r s ( 1 5 
i n c h e s ) , w h e r e a s i n t h e s o u t h e r n a r e a t h e a n n u a l r a i n f a l l o n 
a v e r a g e d e c r e a s e s t o a b o u t 1 0 0 m i l l i m e t e r s (4 i n c h e s ) o r l e s s 
( s e e F i g u r e 2 . 2 ) . A l s o , t h e w a r m t e m p e r a t u r e d u r i n g w i n t e r 
t i m e ( a b o u t 1 5 t o 2 2 C e n t i g r a d e b e t w e e n N o v e m b e r a n d M a r c h ) 
h a s i t s e f f e c t i n l e a d i n g p e o p l e t o s e t t l e t h e V a l l e y . 
The a r c h a e o l o g i c a l s u r v e y s i n t h e J o r d a n V a l l e y show t h a t J e r i c h o 
i s t h e o l d e s t c i t y of t h e w o r l d where p e o p l e s e t t l e d down and depend on 
a g r i c u l t u r e and r a i s e d l i v e s t o c k a s t h e i r p r o f e s s i o n (Khour i 1981 , 2 5 ) . 
J e r i c h o , nowadays , i s a c i t y i n t h e West Bank of t h e J o r d a n R i v e r . 
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D u r i n g t h e B r o n z e A g e 1 5 ( 3 0 0 0 B . C . t o 1 2 0 0 B . C . ) , o n t h e 
o t h e r h a n d , a g r i c u l t u r e a n d t r a d e w e r e t h e m o s t c h a r a c t e r i s t i c 
o f p r o d u c t i v e a c t i v i t i e s o f t h e p e o p l e l i v i n g t h e r e . I t i s 
a l s o b e l i e v e d t h a t t h e r e w e r e a b o u t 3 0 0 , 0 0 0 p e o p l e who d w e l l e d 
i n t h e a r e a . 
T h e R o m a n e r a ( 6 2 B . C . t o 3 3 0 A . D . ) s h o w e d h i g h l y 
d e v e l o p e d a g r i c u l t u r e a n d i r r i g a t i o n s y s t e m s i n t h e J o r d a n 
V a l l e y w i t h e m p h a s i s o n a q u e d u c t s a n d c a n a l s . Dams w e r e 
c o n s t r u c t e d a n d c i s t e r n s w e r e d u g t h r o u g h o u t t h e V a l l e y . 
T h e N a b a t a e a n s , who w e r e r o u g h l y i n d e p e n d e n t u n t i l 
c o m p l e t e l y i n t e g r a t e d i n t o t h e R o m a n E m p i r e , d i s p l a y s 
r e m a r k a b l e i r r i g a t i o n a n d w a t e r s t o r a g e s y s t e m s . 
D u r i n g t h e e a r l y p e r i o d o f t h e A r a b d o m i n a n c e , J o r d a n 
f l o u r i s h e d e c o n o m i c a l l y a n d p o l i t i c a l l y b e c a u s e o f i t s 
i m p o r t a n c e a l o n g t h e g r e a t t r a d i n g r o u t e s . D u r i n g t h a t p e r i o d , 
t h e a r e a e x p e r i e n c e d n e w d e v e l o p m e n t i n i r r i g a t i o n s y s t e m s , 
a n d u t i l i z a t i o n o f c i s t e r n s a n d s p r i n g s . D u r i n g t h e Ummayad 
p e r i o d , o f t h e e a r l y A r a b d o m i n a n c e , t h e r e w e r e c a n a l s a n d 
r e s e r v o i r n e t w o r k s c o n s t r u c t e d i n p a r t o f t h e J o r d a n V a l l e y . 
I n a d d i t i o n , t h e M a m l u k p e r i o d i n d i c a t e s t h a t t h e r e w a s a n 
a b u n d a n c e o f w a t e r . T h e r e w e r e s u f f i c i e n t w a t e r t o i r r i g a t e 
s u g a r c a n e f a r m s a n d t o o p e r a t e t h e s u g a r m i l l s . When J o r d a n 
The a r c h e o l o g i c a l e x c a v a t i o n s i n t h e r e g i o n showed t h a t t h e 
Bronze Age (abou t 2300 t o 2000 B.C) was t h e p e r i o d when a v e r y a d v a n c e d 
a g r i c u l t u r a l economies and an o r g a n i z e d p o l i t i c a l s y s t e m s were founded by 
t h e p e o p l e s e t t l e d t h e a r e a (Shwadran 1959, 1 1 ) . 
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b e c a m e p a r t o f t h e O t t o m a n E m p i r e , 1 6 T u r k i s h r u l e s w e r e 
a p p l i e d i n t h e r e g i o n , a n d J o r d a n b e c a m e l e s s i m p o r t a n t a s a 
t r a d i n g r o u t e a n d i t s o v e r a l l e c o n o m i c s i g n i f i c a n c e , 
e s p e c i a l l y i n a g r i c u l t u r e , d e c l i n e d b e c a u s e o f t h e d e v e l o p m e n t 
o f t h e s h i p p i n g s e c t o r ( P h i l l i p s 1 9 5 4 , 1 2 - 2 6 ; V i n e 1 9 8 7 , 1 1 -
4 5 ; a n d K h o u r i 1 9 8 1 , 2 1 - 6 7 ) . 
D u r i n g t h e O t t o m a n p e r i o d , J o r d a n w a s p a r t o f w h a t w a s 
c a l l e d " G r e a t e r S y r i a . " T h e w a t e r l a w s t h a t w e r e i n e f f e c t 
d u r i n g t h e p e r i o d o f O t t o m a n E m p i r e w e r e b a s e d o n t h e " M e j e l l e 
C i v i l C o d e " 1 7 w h i c h w a s t r a n s l a t e d i n t o A r a b i c ( C a p o n e r a 
1 9 5 4 , 9 0 - 9 1 ) . A f t e r W o r l d W a r O n e , T r a n s j o r d a n w a s f o r m e d . I n 
1 9 4 6 T r a n s j o r d a n b e c a m e o f f i c i a l l y t h e " H a s h e m i t e K i n g d o m o f 
J o r d a n . " U n t i l i t s i n d e p e n d e n c e J o r d a n u s e d t h e " M e j e l l e C i v i l 
C o d e " a s a b a s e f o r i t s w a t e r l e g i s l a t i o n . New w a t e r l a w s h a v e 
b e e n e n a c t e d s i n c e i n d e p e n d e n c e ( C a p o n e r a 1 9 5 4 , 1 3 7 ) . 
T h e i s s u e o f t h e r i p a r i a n s t a t e s h a s i t s e f f e c t s o n w a t e r 
r e s o u r c e s u s a g e i n J o r d a n . A s a r i p a r i a n s t a t e , b e s i d e s t h e 
o t h e r s t a t e s s u c h a s S y r i a , L e b a n o n , t h e o c c u p i e d W e s t B a n k 
a n d I s r a e l , J o r d a n h a s d i f f i c u l t y i n h a r n e s s i n g i t s s h a r e o r 
q u o t a o f t h e w a t e r s o f t h e J o r d a n R i v e r b a s i n . T h e w a t e r o f 
t h e J o r d a n R i v e r b a s i n i s v i t a l t o J o r d a n ' s e c o n o m i c g r o w t h 
J o r d a n was u n d e r t h e r u l e of Ottoman Empire from 1516 A.D. u n t i l 
1917 when t h e A r a b s , u n d e r t h e command of S h a r i e f Mecca a l - H u s s e i n b i n 
A l i , r e v o l t e d a g a i n s t i t and c a p t u r e d Aqaba, a p o r t c i t y i n s o u t h e r n 
J o r d a n , i n 1917 w i t h t h e a s s i s t a n c e of "Lawrence of A r a b i a , " a B r i t i s h 
o f f i c e r (Vine 1987, 4 4 ) . 
1 7
 The " M e j e l l e Code" was b a s e d on t h o s e r u l e s of N a p o l e o n i c Code 
t h a t comply w i t h t h e I s l a m i c l a w . 
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a n d d e v e l o p m e n t . T h e w a t e r i s s o s c a r c e t h a t i t n o t o n l y 
h i n d e r s J o r d a n ' s a g r i c u l t u r a l d e v e l o p m e n t , b u t i t a f f e c t s t h e 
e c o n o m i c d e v e l o p m e n t i n o t h e r s e c t o r s a s w e l l . E a c h o f t h e 
r i p a r i a n s t a t e s t r i e s t o c l a i m m o r e o f t h e J o r d a n R i v e r b a s i n 
w a t e r s . T h e d i s p u t e a m o n g t h e r i p a r i a n s t a t e s o v e r t h e u s e o f 
t h e w a t e r s o f t h e J o r d a n R i v e r b a s i n b r o u g h t u p d i f f e r e n t 
p l a n s o f h o w t o a l l e v i a t e t h e p r o b l e m . 
When t h e O t t o m a n E m p i r e w a s i n c o n t r o l o f S y r i a a n d 
P a l e s t i n e b e f o r e t h e W o r l d War O n e , a p l a n w a s s u g g e s t e d i n 
1 9 1 3 b y t h e D i r e c t o r o f P u b l i c W o r k s i n P a l e s t i n e , G e o r g e s 
F r a n g h i a , t o u t i l i z e t h e w a t e r o f t h e J o r d a n R i v e r s y s t e m i n 
i r r i g a t i o n a n d g e n e r a t i n g e l e c t r i c i t y . 1 8 Y e t t h i s p l a n w a s 
n o t i m p l e m e n t e d b e c a u s e o f t h e c o l l a p s e o f t h e O t t o m a n E m p i r e 
a s a r e s u l t o f t h e W o r l d War O n e ( N a f f a n d M a t s o n 1 9 8 4 , 3 0 ) . 
A f t e r W o r l d War O n e , o t h e r p l a n s w e r e p r o p o s e d t o d e v e l o p 
t h e J o r d a n R i v e r s y s t e m a n d t o m i t i g a t e t h e t e n s i o n s a m o n g t h e 
r i p a r i a n s t a t e s o v e r e x p l o i t i n g w a t e r r e s o u r c e s . O n e o f t h o s e 
p l a n s w a s t h e o n e p r o p o s e d i n 1 9 5 5 b y E r i c J o h n s t o n , a s p e c i a l 
A m b a s s a d o r o f U . S . P r e s i d e n t E i s e n h o w e r , w h o w a s i n c h a r g e o f 
c o n s t r u c t i n g a p l a n w h i c h w a s t o s e r v e a s a c o m p r e h e n s i v e 
s o l u t i o n f o r t h e d i s p u t e o v e r t h e w a t e r o f t h e J o r d a n R i v e r . 
I t was s u g g e s t e d by t h e p l a n t o d i v e r t t h e w a t e r of Yarmouk R i v e r 
i n t o Lake T i b e r i a s , c o n s t r u c t a c a n a l w i t h an a n n u a l f low c a p a c i t y of 100 
m i l l i o n c u b i c m e t e r s t o i r r i g a t e t h e J o r d a n V a l l e y , and b u i l d two power 
p l a n t s t o g e n e r a t e e l e c t r i c i t y (Naff and Matson 1984, 30) . 
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T h e J o h n s t o n p l a n , 1 9 k n o w n a s U n i f i e d P l a n , l a i d o u t a 
p r o p o s e d s c h e m e f o r i n t e g r a t e d d e v e l o p m e n t i n t h e J o r d a n b a s i n 
t o b e f o l l o w e d b y t h e r i p a r i a n s t a t e s . T h i s p l a n i n v o l v e d 
b u i l d i n g d a m s o n t h e d i f f e r e n t t r i b u t a r i e s , o p e n i n g g r a v i t y 
f l o w c a n a l s o n e a s t a n d w e s t b a n k s o f t h e r i v e r , a n d 
d e v e l o p i n g t h e H u l e h m a r s h e s . F u r t h e r m o r e , t h e p l a n p r o p o s e d 
t h e a l l o c a t i o n o f t h e w a t e r o f t h e J o r d a n R i v e r s y s t e m t o b e 
a s : 5 2 p e r c e n t f o r J o r d a n , 3 6 p e r c e n t f o r I s r a e l , 9 p e r c e n t 
f o r S y r i a , a n d 3 p e r c e n t f o r L e b a n o n . T h i s p l a n w a s n o t 
a c c e p t e d b y t h e A r a b L e a g u e C o u n c i l . Y e t i t w a s u s e d a s a 
g e n e r a l g u i d e l i n e b y t h e s t a t e s c o n c e r n e d i n i m p l e m e n t i n g 
t h e i r own s c h e m e s . S o , t h e J o h n s t o n P l a n w a s c o n s i d e r e d m o r e 
s u c c e s s f u l o n e t h a n t h e o t h e r p l a n s 2 0 t h a t w e r e s u g g e s t e d t o 
a l l e v i a t e t h e p r o b l e m o f c o n f l i c t o v e r J o r d a n R i v e r w a t e r 
( A n d e r s o n 1 9 8 8 , 7 - 1 0 ) . 
I n a b r o a d c a s t i n t e r v i e w 2 1 " I s r a e l : T h e W a t e r a n d T h e 
A r a b s " H i s H i g h n e s s , C r o w n P r i n c e a l - H a s a n b i n T a l a l ( 1 9 8 9 ) , 
E r i c J o h n s t o n u s e d t h e "Main P l a n ( 1 9 5 3 ) , " d r a f t e d f i r s t by 
C h a r l e s T. Main, I n c . , B o s t o n , M a s s a c h u s s e t s d i r e c t e d by T e n n e s s e e V a l l e y 
A u t h o r i t y u n d e r t h e r e q u e s t of t h e U n i t e d N a t i o n s , a s he s t a r t e d h i s 
n e g o t i a t i o n s i n t h e Midd le E a s t t o win an ag r eemen t among t h e r i p a r i a n 
s t a t e s on how t o d e v e l o p t h e w a t e r s of t h e J o r d a n R i v e r Sys tem (American 
F r i e n d s of t h e Midd le E a s t , I n c . 1964, 1 0 - 5 2 ) . 
20 • 
The a l l o c a t i o n of t h e J o r d a n R i v e r w a t e r was s u b j e c t e d t o v a r i o u s 
p l a n s and a t t e m p t s t o b r i d g e t h e gap among t h e r i p a r i a n s t a t e s and r e a c h 
an a g r e e m e n t on how t h i s w a t e r s h o u l d be e x p l o i t e d . Among t h e s e p l a n s a r e , 
f o r e x a m p l e , Arab p l a n and C o t t o n p l a n s p o n s o r e d by t h e Arab League and 
I s r a e l , r e s p e c t i v e l y . For more i n f o r m a t i o n on t h e p l a n s f o r d e v e l o p i n g t h e 
J o r d a n R i v e r s y s t e m , s e e f o r e x a m p l e , American F r i e n d s of t h e Midd le E a s t , 
I n c . ( 1 9 6 4 ) , S a l i b a ( 1 9 6 8 ) , Schmida ( 1 9 8 3 ) , Lowi ( 1 9 8 4 ) , Naff and Matson 
( 1 9 8 4 ) , S t a r r and S t o l l ( 1 9 8 8 ) . 
2 1
 T h i s i n t e r v i e w was c o n d u c t e d by t h e a n n o u n c e r Mrs . Madeha a l -
M e d f a ' a i and was b r o a d c a s t e d by Radio London on August 18 , 198 9; and 
r e b r o a d c a s t e d on August 20 , 1989 . 
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20 The allocation of the Jordan River water was subjected to various 
plans and attempts to bridge the gap among the riparian states and reach 
an agreement on how this water should be exploited. Among these plans are, 
for example, Arab plan and Cotton plan sponsored by the Arab League and 
Israel, respectively. For more information on the plans for developing the 
Jordan River system, see for example, American Friends of the Middle East, 
Inc. (1964), Saliba (1968), Schmida (1983), Lowi (1984), Naff and Matson 
(1984), Starr and Stoll (1988). 
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w a r n e d o f s e r i o u s n e s s o f t h e d i s p u t e o v e r w a t e r r e s o u r c e s i n 
t h e M i d d l e E a s t . H i s H i g h n e s s a r g u e d t h a t t h e d i s p u t e o v e r 
w a t e r r e s o u r c e s i n t h e r e g i o n c o u l d b e t h e m a i n r e a s o n 
t r i g g e r i n g a n e w w a r b e t w e e n I s r a e l a n d t h e A r a b s . H i s 
H i g h n e s s a d d e d t h a t I s r a e l u s e d m o r e t h a n 9 5 p e r c e n t o f i t s 
r e n e w a b l e r e s o u r c e s , a n d i t s c o n s u m p t i o n r a t e o f w a t e r i s f i v e 
t i m e s m o r e t h a n t h a t o f t h e A r a b i n d i v i d u a l ( T a l a l 1 9 8 9 , 3 ) . 
I n t h e s a m e i n t e r v i e w ( T a l a l 1 9 8 9 ) , P r o f . T h o m a s N a f f 2 2 
a r g u e d t h a t t h e r e w i l l n o t b e a n a d e q u a t e w a t e r s u p p l y f o r 
J o r d a n b y t h e e n d o f t h i s c e n t u r y . He a d d e d t h a t b o t h 
c o u n t r i e s ( I s r a e l a n d J o r d a n ) u s e d a b o u t 1 1 5 - 1 2 0 p e r c e n t o f 
t h e i r r e n e w a b l e w a t e r r e s o u r c e s w h i c h t h r e a t e n t h e s t r a t e g i c 
r e s e r v e s . J o r d a n , w i t h o n l y t w o m a i n r e s o u r c e s — t h e Y a r m o u k 
R i v e r a n d t h e g r o u n d w a t e r i n a l - D i s i — d i d n o t h a v e 
s u f f i c i e n t w a t e r r e s o u r c e s a s I s r a e l h a s . P r o f e s s o r N a f f 
s t a t e d a l s o t h a t : 
t h i s i s i m p o s s i b l e i d e o l o g i c a l l y a n d p o l i t i c a l l y 
s i n c e I s r a e l w a s c r e a t e d o n t h e Z i o n i s t I d e o l o g y 
t h a t s a y s : " t h i n k i n g c o m e s b y t h e w a y o f 
c u l t i v a t i n g t h e l a n d . " ( T a l a l 1 9 8 9 , 7) 
3 . 2 E c o n o m i c C o n d i t i o n s 
T h i s s e c t i o n w i l l b r i e f l y d i s c u s s t h e e c o n o m i c c o n d i t i o n s 
o f t h e e c o n o m y o f J o r d a n i n t e r m s o f i t s g r o w t h a n d 
p e r f o r m a n c e , p o p u l a t i o n , l a b o r f o r c e a n d e m p l o y m e n t , 
a g r i c u l t u r a l s e c t o r , i n d u s t r i a l s e c t o r , a n d s e r v i c e s . 
2 2
 P r o f . Naff i s a s p e c i a l i s t i n t h e c o n t e m p o r a r y Midd le E a s t 
h i s t o r y and t h e d i r e c t o r of t h e Midd le E a s t R e s e a r c h I n s t i t u t e of t h e 
U n i v e r s i t y of P e n n s y l v a n i a , P h i l a d e l p h i a i n U .S .A . 
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3 . 2 . 1 G r o w t h a n d P e r f o r m a n c e 
G o v e r n m e n t a l s t a t i s t i c s s h o w t h a t t h e n o m i n a l g r o s s 
n a t i o n a l p r o d u c t (GNP) w a s 1 8 9 3 . 3 m i l l i o n J o r d a n i a n D i n a r s 
( J D s 2 3 ) i n 1 9 8 5 . T h e n b y 1 9 9 0 , i t i n c r e a s e d t o JD 2 2 5 7 . 3 
m i l l i o n . H o w e v e r , t h e n o m i n a l g r o s s d o m e s t i c p r o d u c t (GDP) a t 
f a c t o r c o s t w a s e s t i m a t e d a t JD 1 6 6 4 . 4 m i l l i o n i n 1 9 8 5 a n d 
i n c r e a s e d t o JD 2 2 5 0 . 4 m i l l i o n i n 1 9 9 0 ( s e e T a b l e 3 . 1 ) . W i t h 
a p o p u l a t i o n e s t i m a t e d a t 3 . 4 5 3 m i l l i o n i n 1 9 9 0 , t h e g r o s s 
n a t i o n a l i n c o m e p e r c a p i t a r e a c h e s a b o u t JD 6 5 3 . 7 2 ( s e e F i g u r e 
3 . 1 ) . 
E v a l u a t e d i n 1 9 8 5 p r i c e s , t h e r e a l g r o s s d o m e s t i c p r o d u c t 
a t f a c t o r c o s t r e a c h e d a b o u t JD 1 6 6 4 . 4 m i l l i o n i n 1 9 8 5 . T h e n 
i t i n c r e a s e d s l i g h t l y t o JD 1 6 9 6 . 4 m i l l i o n i n 1 9 9 0 ( s e e T a b l e 
3 . 1 a n d F i g u r e 3 . 2 ) . 
D u r i n g t h e p e r i o d o f 1 9 8 6 t o 1 9 9 0 , t h e n o m i n a l g r o s s 
d o m e s t i c p r o d u c t a t f a c t o r c o s t r e a c h e s i t s m a x i m u m g r o w t h i n 
1 9 8 9 w h e r e i t s g r o w t h r a t e r e a c h e d 1 9 . 2 p e r c e n t , t h e n i t d r o p s 
t o 0 . 6 p e r c e n t i n 1 9 9 0 . I n o t h e r w o r d s , b e t w e e n 1 9 8 6 a n d 1 9 9 0 , 
t h e a v e r a g e a n n u a l g r o w t h r a t e i n n o m i n a l g r o s s d o m e s t i c 
p r o d u c t a t f a c t o r c o s t w a s 6 . 4 p e r c e n t . W h e r e a s t h e a v e r a g e 
a n n u a l g r o w t h r a t e o f t h e n o m i n a l g r o s s n a t i o n a l p r o d u c t w a s 
3 . 7 p e r c e n t f o r t h e p e r i o d 1 9 8 6 - 1 9 9 0 ( s e e T a b l e 3 . 2 ) . 
H o w e v e r , t h e r e a l g r o s s d o m e s t i c p r o d u c t (GDP) a t f a c t o r 
c o s t h a s s h o w n s o m e n e g a t i v e g r o w t h b e t w e e n 1 9 8 6 a n d 1 9 9 0 . F o r 
2 3
 The t e r m "JD" s t a n d s f o r J o r d a n i a n D i n a r , t h e J o r d a n i a n n a t i o n a l 
c u r r e n c y . 
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T a b l e 3 . 1 : G r o s s D o m e s t i c P r o d u c t (GDP) a n d G r o s s N a t i o n a l P r o d u c t (GNP) 
i n C u r r e n t a n d C o n s t a n t P r i c e s f o r S e l e c t e d Y e a r s 
( i n M i l l i o n J o r d a n i a n D i n a r s ( J D s ) ) 
Y e a r s 
1 9 8 5 1 9 8 6 1 9 8 7 1 9 8 8 1 9 8 9 1 9 9 0 
C u r r e n t P r i c e s : 
GDP ( a t F a c t o r C o s t ) 1 6 6 4 . . 4 1 7 0 1 . . 3 1 7 6 1 . 3 1 8 7 8 . 2 2 2 3 8 . 0 2 2 5 0 , . 4 
GDP ( a t P r o d u c e r s ' P r i c e s ) 1 8 9 8 . . 1 2 0 3 9 . . 6 2 0 8 8 . 5 2 2 0 1 . 4 2 5 4 0 . 6 2 5 6 7 . . 4 
GNP ( a t M a r k e t P r i c e s ) 1 8 9 3 . oo 2 0 2 2 . . 2 2 0 3 8 . 3 2 1 1 2 . CO 2 3 4 8 . 4 2 2 5 7 . 00 
C o n s t a n t P r i c e s : 
( 1 9 8 5 = 1 0 0 ) 
GDP ( a t F a c t o r C o s t ) 1 6 6 4 . . 4 1 7 2 8 . . 6 1 8 0 8 . 0 1 8 5 1 . 1 1 8 0 4 . co 1 6 9 6 . , 4 
GDP ( a t P r o d u c e r s ' P r i c e s ) 1 8 9 8 . . 1 2 0 7 2 . . 3 2 1 4 3 . 9 2 1 6 9 . 7 2 0 4 6 . 7 1 9 3 1 . , 1 
S o u r c e : J o r d a n , C e n t r a l B a n k o f J o r d a n ( C B J ) , M o n t h l y S t a t i s t i c a l B u l l e t i n 1 9 9 1 , T a b l e s 46 
a n d 4 7 , p p . 8 0 - 8 1 . 
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F i g u r e 3 . 1 : P e r C a p i t a GNP a t M a r k e t P r i c e s , J o r d a n ( 1 9 8 5 -


















1985 1986 1987 1988 1989 1990 
Year 
   it   ar et ,  
) 
45 
F i g u r e 3 . 2 : G r o s s D o m e s t i c P r o d u c t a t F a c t o r C o s t ( i n 
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T a b l e 3 . 2 : E c o n o m i c G r o w t h R a t e s o f G r o s s N a t i o n a l P r o d u c t (GNP) a n d G r o s s D o m e s t i c 
P r o d u c t (GDP) i n C u r r e n t a n d C o n s t a n t P r i c e s f o r S e l e c t e d Y e a r s 
( P e r c e n t a g e ) 
1 9 8 6 1 9 8 7 
Y e a r s 
1 9 8 8 1 9 8 9 1 9 9 0 
C u r r e n t P r i c e s : 
GDP ( a t F a c t o r C o s t ) 
GDP ( a t P r o d u c e r s ' P r i c e s ) 
GNP ( a t M a r k e t P r i c e s ) 
2 . 2 
7 . 5 
6 . 8 
3 . 5 
2 . 4 
0 . 8 
6 . 6 
5 . 4 
3 . 7 
1 9 . 2 
1 5 . 4 
1 1 . 2 
0 . 6 
1 . 1 
- 3 . 9 
C o n s t a n t P r i c e s : 
( 1 9 8 5 = 1 0 0 ) 
GDP ( a t F a c t o r C o s t ) 
GDP ( a t P r o d u c e r s ' P r i c e s ) 
3 . 9 
9 . 2 
4 . 6 
3 . 5 
2 . 4 
1 . 2 
- 2 . 5 
- 5 . 7 
- 6 . 0 
- 5 . 6 
** T h i s T a b l e i s b a s e d o n T a b l e 3 . 1 a b o v e . 
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e x a m p l e , t h e g r o w t h r a t e o f r e a l GDP a t f a c t o r c o s t h a s 
d e c l i n e d t o 2 . 5 p e r c e n t a n d 6 . 0 p e r c e n t f o r 1 9 8 9 a n d 1 9 9 0 
r e s p e c t i v e l y . On a v e r a g e , t h e a n n u a l g r o w t h r a t e i n r e a l GDP 
a t f a c t o r c o s t w a s v e r y l o w w h e r e i t w a s 0 . 5 p e r c e n t i n t h e 
p e r i o d 1 9 8 6 - 1 9 9 0 ( s e e T a b l e 3 . 2 a n d F i g u r e 3 . 3 ) . 
T a b l e 3 . 3 s h o w s i n v a l u e t e r m s ( J o r d a n i a n D i n a r s ) t h e 
s e c t o r a l c o n t r i b u t i o n t o g r o s s d o m e s t i c p r o d u c t (GDP) a t 
c o n s t a n t f a c t o r c o s t b e t w e e n 1 9 8 5 a n d 1 9 9 0 . I n 1 9 8 5 , f o r 
e x a m p l e , t h e c o m m o d i t y p r o d u c i n g s e c t o r s 2 4 h a v e c o n t r i b u t e d 
w i t h JD 5 2 7 . 5 m i l l i o n t o GDP, o f w h i c h a b o u t JD 1 9 2 . 9 m i l l i o n 
f r o m t h e m a n u f a c t u r i n g s e c t o r . 
H o w e v e r , i n 1 9 9 0 , t h e s h a r e o f t h e c o m m o d i t y p r o d u c i n g 
s e c t o r s i n GDP r e a c h e d JD 6 2 7 m i l l i o n , o f w h i c h t h e 
m a n u f a c t u r i n g s e c t o r h a s c o n t r i b u t e d w i t h JD 2 1 6 . 4 m i l l i o n . 
W i t h r e s p e c t t o t h e s e r v i c e s s e c t o r s , i t s c o n t r i b u t i o n t o 
GDP i n 1 9 8 5 a m o u n t e d JD 1 1 3 6 . 9 m i l l i o n , o f w h i c h t h e 
g o v e r n m e n t s e r v i c e s a n d t h e w h o l e s a l e a n d r e t a i l t r a d e h a v e 
c o n t r i b u t e d , r e s p e c t i v e l y w i t h JD 3 1 6 . 9 m i l l i o n a n d JD 2 9 0 . 5 
m i l l i o n . W h e r e a s i n 1 9 9 0 , m u c h o f t h e GDP h a v e b e e n p r o d u c e d 
b y t h e s e r v i c e s s e c t o r s w h i c h a c c o u n t e d f o r JD 1 0 6 9 . 4 m i l l i o n 
o f t h e t o t a l GDP ( 1 6 9 6 . 4 m i l l i o n ) i n t h a t y e a r , w h e r e t h e 
g o v e r n m e n t s e r v i c e s a n d t h e f i n a n c i a l s e r v i c e s h a v e s h a r e d 
w i t h JD 3 7 7 m i l l i o n a n d JD 3 3 6 . 7 m i l l i o n , r e s p e c t i v e l y ( s e e 
T a b l e 3 . 3 ) . 
The commodity p r o d u c i n g s e c t o r s a r e t h o s e of a g r i c u l t u r e , m i n i n g 
and q u a r r y i n g , m a n u f a c t u r i n g , e l e c t r i c i t y and w a t e r , and c o n s t r u c t i o n . 
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F i g u r e 3 . 3 : G r o w t h R a t e s o f GDP a t F a c t o r C o s t f o r 1 9 8 6 -
1 9 9 0 . 
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T a b l e 3 . 3 : S e c t o r a l C o n t r i b u t i o n t o G r o s s D o m e s t i c P r o d u c t (GDP) 
a t C o n s t a n t F a c t o r C o s t 
( 1 9 8 5 = 1 0 0 ) 
( i n M i l l i o n J D s ) 
S e c t o r 1 9 8 5 1 9 8 6 1 9 8 7 1 9 8 8 a 1 9 8 9 a 1 9 9 0 b 
A g r i c u l t u r e 8 7 . 4 9 0 . 3 1 1 6 . 4 1 4 2 . 3 1 2 3 . 7 1 3 1 . 2 
M i n i n g a n d Q u a r r y i n g 6 2 . 7 6 6 . 4 7 0 . 2 6 8 . 7 7 5 . 5 7 0 . 3 
M a n u f a c t u r i n g 1 9 2 . 9 1 8 5 . 0 1 9 2 . 4 2 0 8 . 9 2 1 8 . 1 2 1 6 . 4 
E l e c t r i c i t y a n d W a t e r 4 0 . 1 6 0 . 8 6 4 . 7 6 4 . 5 6 6 . 3 7 1 . 7 
C o n s t r u c t i o n 1 4 4 . 4 1 5 9 . 5 1 4 7 . 5 1 3 9 . 7 1 3 3 . 4 1 3 7 . 4 
W h o l e s a l e a n d R e t a i l T r a d e 2 9 0 . 5 2 7 1 . 2 2 7 9 . 4 2 3 6 . 6 2 3 5 . 1 1 9 5 . 4 
T r a n s p o r t a t i o n & C o m m u n i c a t i o n 2 3 0 . 5 2 4 2 . 1 2 5 1 . 5 2 5 0 . 0 2 2 8 . 2 1 4 0 . 3 
F i n a n c e , R e a l E s t a t e & 
B u s i n e s s S e r v i c e s 2 7 3 . 0 2 9 0 . 5 2 9 8 . 3 3 1 4 . 8 3 2 8 . 0 3 3 6 . 7 
G o v e r n m e n t S e r v i c e s 3 1 6 . 9 3 3 9 . 8 3 6 4 . 3 3 9 0 . 7 3 7 3 . 6 3 7 7 . 0 
O t h e r S e r v i c e s 2 6 . 0 2 3 . 0 2 3 . 3 3 4 . 9 2 2 . 9 2 0 . 0 
GDP a t F a c t o r C o s t 1 6 6 4 . 4 1 7 2 8 . 6 1 8 0 8 . 0 1 8 5 1 . 1 1 8 0 4 . 8 1 6 9 6 . 4 
S o u r c e : J o r d a n , C e n t r a l B a n k o f J o r d a n , M o n t h l y S t a t i s t i c a l B u l l e t i n 1 9 9 1 , p . 8 1 . 
N o t e s : 
f1
 P r e l i m i n a r y . 
b
 E s t i m a t e d F i g u r e s . 
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T a b l e 3 . 4 s h o w s i n p e r c e n t a g e t h e s e c t o r a l c o n t r i b u t i o n 
t o g r o s s d o m e s t i c p r o d u c t (GDP) a t c o n s t a n t f a c t o r c o s t 
b e t w e e n 1 9 8 5 a n d 1 9 9 0 . I n 1 9 8 5 , f o r e x a m p l e , t h e c o m m o d i t y 
p r o d u c i n g s e c t o r s 2 5 h a v e c o n t r i b u t e d w i t h 3 1 . 7 p e r c e n t t o 
GDP, o f w h i c h a b o u t 1 1 . 6 p e r c e n t f r o m t h e m a n u f a c t u r i n g 
s e c t o r . I n 1 9 9 0 , h o w e v e r , t h e s h a r e o f t h e c o m m o d i t y p r o d u c i n g 
s e c t o r s i n GDP r e a c h e d 3 6 . 9 p e r c e n t , o f w h i c h t h e 
m a n u f a c t u r i n g s e c t o r c o n t r i b u t e d w i t h 1 2 . 8 p e r c e n t . 
W i t h r e s p e c t t o t h e s e r v i c e s s e c t o r s , i t s c o n t r i b u t i o n t o 
GDP i n 1 9 8 5 a m o u n t e d 6 8 . 3 p e r c e n t , o f w h i c h t h e g o v e r n m e n t 
s e r v i c e s a n d t h e w h o l e s a l e a n d r e t a i l t r a d e h a v e c o n t r i b u t e d 
r e s p e c t i v e l y w i t h 1 9 . 0 p e r c e n t a n d 1 7 . 5 p e r c e n t . W h e r e a s i n 
1 9 9 0 , m u c h o f t h e GDP h a d b e e n p r o d u c e d i n t h e s e r v i c e s 
s e c t o r s w h i c h a c c o u n t e d f o r 6 3 . 0 p e r c e n t o f t h e GDP. 
G o v e r n m e n t s e r v i c e s a n d t h e f i n a n c i a l s e r v i c e s a c c o u n t e d f o r 
2 2 . 2 p e r c e n t a n d 1 9 . 8 p e r c e n t , r e s p e c t i v e l y ( s e e T a b l e 3 . 4 a n d 
F i g u r e s 3 . 4 a n d 3 . 5 ) . 
3 . 2 . 2 P o p u l a t i o n 
A c c o r d i n g t o t h e H o u s i n g S t a t i s t i c s o f A u g u s t 1 9 5 2 ( T a b l e 
3 . 5 ) , t h e p o p u l a t i o n s i z e o f t h e E a s t B a n k o f J o r d a n w a s a b o u t 
5 8 6 . 2 t h o u s a n d s . I n 1 9 6 1 t h e r e s u l t s o f t h e F i r s t P o p u l a t i o n 
a n d H o u s i n g C e n s u s s h o w e d t h a t t h e p o p u l a t i o n s i z e i n t h e E a s t 
B a n k i n c r e a s e d t o 9 0 0 . 8 t h o u s a n d . T h e r e s u l t s o f t h e H o u s i n g 
2 5
 See f o o t n o t e 24 f o r t h e d e f i n i t i o n of t h e commodity p r o d u c i n g 
s e c t o r s . 
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T a b l e 3 . 4 : S e c t o r a l C o n t r i b u t i o n t o G r o s s D o m e s t i c P r o d u c t (GDP) 
a t C o n s t a n t F a c t o r C o s t 
( 1 9 8 5 = 1 0 0 ) 
( i n P e r c e n t a g e s ) 
S e c t o r 1 9 8 5 1 9 8 6 1 9 8 7 1 9 8 8 1 9 8 9 1 9 9 0 
A g r i c u l t u r e 5 . . 3 5 . 2 6 . , 4 7 . . 7 6 . 9 7 . 7 
M i n i n g a n d Q u a r r y i n g 3 . . 8 3 . 8 3 . . 9 3 . . 7 4 . 2 4 . 1 
M a n u f a c t u r i n g 1 1 . . 6 1 0 . 7 1 0 . . 6 1 1 . , 3 1 2 . 1 1 2 . 8 
E l e c t r i c i t y a n d W a t e r 2 . . 4 3 . 5 3 . . 6 3 . . 5 3 . 7 4 . 2 
C o n s t r u c t i o n 8 . . 7 9 . 2 8 . .2 7 . . 5 7 . 4 8 . 1 
W h o l e s a l e a n d R e t a i l T r a d e 1 7 . . 5 1 5 . 7 1 5 . , 5 1 2 . , 8 1 3 . 0 1 1 . 5 
T r a n s p o r t a t i o n & C o m m u n i c a t i o n 1 3 . , 8 14 . 0 1 3 . . 9 1 3 . . 5 1 2 . 6 8 . 3 
F i n a n c e , R e a l E s t a t e & 
B u s i n e s s S e r v i c e s 1 6 . . 4 1 6 . 8 1 6 . . 5 17 . . 0 1 8 . 2 1 9 . 8 
G o v e r n m e n t S e r v i c e s 1 9 . . 0 1 9 . 7 2 0 . . 1 2 1 . . 1 2 0 . 7 2 2 . 2 
O t h e r S e r v i c e s 1 . . 6 1 . 3 1 . . 3 1 . 9 1 . 3 1 . 2 
T o t a l GDP 1 0 0 . . 0 1 0 0 . 0 1 0 0 . .0 1 0 0 . . 0 1 0 0 . 0 1 0 0 . 0 
GDP a t F a c t o r C o s t 1 6 6 4 . . 4 1 7 2 8 . 6 1 8 0 8 . . 0 1 8 5 1 . . 1 1 8 0 4 . 8 1 6 9 6 . 4 
S o u r c e : T h i s T a b l e i s C a l c u l a t e d F r o m T a b l e 3 . 3 a b o v e . 
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Services (16.4%) 
Mining & Quarrying (3.8%) 
Manufacturing (11.6%) 




& Communication (13.8%) 
Wholesale & Retail Trade (17.5%) 
F i g u r e 3 . 4 : S e c t o r a l C o n t r i b u t i o n t o GDP a t C o n s t a n t F a c t o r 
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Finance & Business 
Services (19.8%) 
Agriculture (7.7%) 
Transportation & Communication (8.3%) 
Mining & Quarrying (4.1%) 
Manufacturing (12.8%) 
Electricity & Water 
4.2%) 
Construction (8.1%) 
Wholesale & Retail Trade (11.5%) 
F i g u r e 3 . 5 : S e c t o r a l C o n t r i b u t i o n t o GDP a t C o n s t a n t F a c t o r 
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T a b l e 3 . 5 : P o p u l a t i o n o f T h e E a s t B a n k A c c o r d i n g t o T h e 
1 9 5 2 , 1 9 6 1 , a n d 1 9 7 9 C e n s u s e s a n d E s t i m a t e d 
P o p u l a t i o n f o r Some S e l e c t e d Y e a r s 
( i n T h o u s a n d s ) 
Y e a r T o t a l 
_ _ _ _ _ 5 8 6 . 2 
1 9 6 1 b 9 0 0 . 8 
1 9 6 5 1 0 2 8 . 0 
1 9 7 0 1 5 0 8 . 2 
1 9 7 5 1 8 1 0 . 5 
1 9 7 9 c 2 1 3 3 . 0 
1 9 8 0 2 2 1 8 . 3 
1 9 8 1 2 3 0 7 . 0 
1 9 8 2 2 3 9 9 . 3 
1 9 8 3 2 4 9 5 . 3 
1 9 8 4 2 5 9 5 . 1 
1 9 8 5 2 6 9 3 . 7 
1 9 8 6 2 7 9 6 . 1 
1 9 8 7 2 8 9 6 . 8 
1 9 8 8 3 0 0 1 . 0 
1 9 8 9 3 1 1 1 . 0 
S o u r c e : J o r d a n , D e p a r t m e n t o f S t a t i s t i c s ( D O S ) , S t a t i s t i c a l 
Y e a r b o o k , 1 9 8 9 , p . 1 9 . 
N o t e s : 
a H o u s i n g S t a t i s t i c s , A u g u s t 1 9 5 2 . 
b R e s u l t s o f t h e F i r s t P o p u l a t i o n a n d H o u s i n g C e n s u s e s 
o n N o v e m b e r 1 8 , 1 9 6 1 . 
c R e s u l t s o f H o u s i n g a n d P o p u l a t i o n C e n s u s o n 
N o v e m b e r 1 0 , 1 9 7 9 . 
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a n d P o p u l a t i o n C e n s u s u n d e r t a k e n o n N o v e m b e r 1 9 7 9 s h o w e d t h a t 
t h e p o p u l a t i o n i n c r e a s e d t o a b o u t 2 . 1 3 3 m i l l i o n . T h e s e r e s u l t s 
s h o w e d t h a t t h e p o p u l a t i o n s i z e m o r e t h a n d o u b l e d b e t w e e n 1 9 6 1 
a n d 1 9 7 9 . T h i s i n c r e a s e i n p o p u l a t i o n i n t h e p e r i o d o f 1 9 6 1 -
1 9 7 9 w a s m a i n l y d u e t o t h e d i s l o c a t i o n o f t h e P a l e s t i n i a n s b y 
t h e A r a b - I s r a e l i w a r s i n 1 9 4 8 a n d 1 9 6 7 . Many p e o p l e f l e d t h e i r 
h o m e s i n t o J o r d a n f r o m P a l e s t i n e t o e s c a p e t h e h a r m s o f t h e 
I s r a e l i o c c u p a t i o n a n d t h e d e s t r u c t i o n o f t h e s e w a r s . 
A s s h o w n i n T a b l e 3 . 6 a b o u t 4 1 . 6 9 p e r c e n t o f t h e 
p o p u l a t i o n i n 1 9 8 9 w e r e c o n c e n t r a t e d i n Amman G o v e r n o r a t e . 2 6 
I t i s f o l l o w e d b y I r b i d G o v e r n o r a t e w h e r e a b o u t 2 4 . 2 1 p e r c e n t 
o f t h e p o p u l a t i o n w e r e c o n c e n t r a t e d . A b o u t 1 . 4 7 p e r c e n t o f t h e 
p o p u l a t i o n a r e c o n c e n t r a t e d i n T a f i e l a G o v e r n o r a t e , t h e 
s m a l l e s t g o v e r n o r a t e i n t e r m s o f p o p u l a t i o n d i s t r i b u t i o n . 
3 . 2 . 2 . 1 L a b o r F o r c e a n d E m p l o y m e n t 
T h e J o r d a n i a n e c o n o m y h a s s u f f e r e d s e t b a c k s s i n c e i t s 
i n c e p t i o n . T h e A r a b - I s r a e l i W a r s o f 1 9 4 8 a n d 1 9 6 7 h a v e l e f t 
t h e i r m a r k s o n t h e J o r d a n i a n e c o n o m y . T h e i n f l u x o f t h e 
P a l e s t i n i a n r e f u g e e s i n t o t h e W e s t B a n k a n d J o r d a n a s a r e s u l t 
o f 1 9 4 8 W a r , a n d t h e n t h e o t h e r w a v e o f r e f u g e e s who f l e d t h e 
w a r i n t o J o r d a n a s a r e s u l t o f 1 9 6 7 W a r h a s p u t e x c e s s i v e 
b u r d e n s o n t h e e c o n o m y o f J o r d a n i n t h e f o r m o f i n c r e a s i n g t h e 
d e m a n d f o r m o r e h o u s i n g , s c h o o l s , a n d o t h e r i n f r a s t r u c t u r e . 
A n o t h e r m a j o r l o s s t o t h e e c o n o m y o f J o r d a n w a s i n t h e 
2 6
 A g o v e r n o r a t e i s t h e e q u i v a l e n t of a s t a t e i n t h e U . S . 
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T a b l e 3 . 6 : E s t i m a t e d P o p u l a t i o n b y G o v e r n o r a t e 
a t T h e E n d o f 1 9 8 9 
( i n T h o u s a n d s ) 
G o v e r n o r a t e T o t a l % o f T o t a l 3 
Amman 1 2 9 7 . 1 4 1 . 69 
Z e r q a 4 4 9 . 9 14 . 4 6 
I r b i d 7 5 3 . 4 2 4 . 2 2 
M a f r a q 1 0 9 . 0 3 . 5 0 
B a l q a 2 1 4 . 7 6 . 90 
K a r a k 1 3 2 . 8 4 . 2 7 
T a f i e l a 4 5 . 8 1 . 4 7 
M a ' a n 1 0 8 . 3 3 . 4 8 
T o t a l 3 1 1 1 . 0 1 0 0 . 0 0 
S o u r c e : J o r d a n , D e p a r t m e n t o f S t a t i s t i c s ( D O S ) , S t a t i s t i c a l 
Y e a r b o o k , 1 9 8 9 , p . 2 1 . 
N o t e : 
a
 T h i s c o l u m n i s c a l c u l a t e d f r o m t h e s e c o n d c o l u m n . 
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a g r i c u l t u r a l s e c t o r w h e r e t h e a g r i c u l t u r a l p r o d u c t i o n h a s 
d e c l i n e d a s a r e s u l t o f t h e I s r a e l i o c c u p a t i o n o f t h e W e s t 
B a n k , t h e m o s t f e r t i l e l a n d i n t h e c o u n t r y a t t h a t t i m e . 
B e s i d e s , t h e J o r d a n i a n e c o n o m y s u f f e r e d a n o t h e r m a j o r 
d i s r u p t i o n i n i t s t o u r i s t s e c t o r b e c a u s e o f t h e 1 9 6 7 W a r . 
B e f o r e t h e w a r t h e t o u r i s t i n d u s t r y w a s a m a j o r s o u r c e o f 
r e v e n u e t o t h e e c o n o m y s i n c e m a n y t o u r i s t s u s e d t o v i s i t 
J e r u s a l e m a n d o t h e r h o l y c i t i e s i n t h e W e s t B a n k s u c h a s 
B e t h l e h e m . 
B a s e d o n g o v e r n m e n t a l s o u r c e s , t h e J o r d a n i a n l a b o r f o r c e 
o n t h e E a s t B a n k i n c r e a s e d f r o m 2 1 8 t h o u s a n d s i n 1 9 6 1 t o 4 0 5 . 3 
t h o u s a n d i n 1 9 7 9 ( s e e T a b l e 3 . 7 ) . T h e n i t i n c r e a s e d t o 5 0 2 . 4 
t h o u s a n d s i n 1 9 8 5 , a n d t o 6 3 0 . 1 t h o u s a n d s b y t h e y e a r 1 9 9 0 . As 
a p e r c e n t a g e o f t h e p o p u l a t i o n , t h e l a b o r f o r c e w a s 2 4 . 2 
p e r c e n t i n 1 9 6 1 , t h e n d e c r e a s e d t o 1 9 . 0 p e r c e n t i n 1 9 7 9 . I n 
1 9 8 5 , i t w a s 1 8 . 6 p e r c e n t , a n d b y t h e y e a r 1 9 9 0 , i t w a s 1 8 . 2 
p e r c e n t ( s e e T a b l e 3 . 7 ) . T h i s d e c r e a s e m a y b e a t t r i b u t e d t o 
t h e g r o u p o f p e o p l e who a r e y o u n g e n o u g h t o b e c o n s i d e r e d i n 
t h e a g e r e q u i r e m e n t s f o r t h e l a b o r f o r c e . 
A s T a b l e 3 . 8 s h o w s , t h e d i s t r i b u t i o n o f l a b o r f o r c e a m o n g 
m a j o r e c o n o m i c s e c t o r s c h a n g e d b e t w e e n t h e y e a r s 1 9 6 1 a n d 
1 9 8 9 . F o r e x a m p l e , t h e a g r i c u l t u r a l l a b o r d e c r e a s e d f r o m a b o u t 
7 3 t h o u s a n d s o r 3 3 . 5 p e r c e n t i n 1 9 6 1 t o a b o u t 4 7 t h o u s a n d s o r 
1 1 . 5 p e r c e n t i n 1 9 7 9 , a n d t h e n t o 3 8 t h o u s a n d s o r a b o u t 7 . 2 
p e r c e n t i n 1 9 8 9 . T h i s d e c r e a s e i n t h e c o n t r i b u t i o n o f t h e 
l a b o r f o r c e i n a g r i c u l t u r e w a s p a r t l y d u e t o t h e l o s s o f m o s t 
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T a b l e 3 . 7 : P o p u l a t i o n , L a b o r F o r c e , a n d T h e L a b o r F o r c e a s a 
P e r c e n t a g e o f P o p u l a t i o n i n J o r d a n D u r i n g 
t h e P e r i o d 1 9 6 1 - 1 9 9 0 
( i n T h o u s a n d s ) 
L a b o r F o r c e A s 
a P e r c e n t a g e o f 
Y e a r P o p u l a t i o n L a b o r F o r c e P o p u l a t i o n 
1 9 6 1 a 9 0 0 . 8 2 1 7 . 8 4 2 4 . 2 
1 9 7 5 1 8 1 1 3 5 5 . 4 1 9 . 6 
1 9 7 6 1 8 8 9 3 6 7 . 2 1 9 . 4 
1 9 7 7 1 9 7 2 3 7 9 . 5 1 9 . 2 
1 9 7 8 2 0 5 8 3 9 2 . 2 1 9 . 1 
1 9 7 9 2 1 3 3 4 0 5 . 3 1 9 . 0 
1 9 8 0 2 2 1 8 4 2 0 . 0 1 8 . 9 
1 9 8 1 2 3 0 7 4 3 5 . 4 1 8 . 9 
1 9 8 2 2 3 9 9 4 5 1 . 2 1 8 . 8 
1 9 8 3 2 4 9 5 4 6 7 . 7 1 8 . 7 
1 9 8 4 2 5 9 5 4 8 4 . 7 18 . 7 
1 9 8 5 2 6 9 4 5 0 2 . 4 1 8 . 6 
1 9 8 6 2 7 9 6 5 3 5 . 4 1 9 . 1 
1 9 8 7 2 8 9 7 5 5 5 . 7 1 9 . 2 
1 9 8 8 3 0 0 1 5 7 2 . 2 1 9 . 1 
1 9 8 9 3 1 1 1 5 8 3 . 5 1 8 . 8 
1 9 9 0 3 4 5 3 6 3 0 . 1 1 8 . 2 
S o u r c e : C e n t r a l B a n k o f J o r d a n , M o n t h l y S t a t i s t i c a l B u l l e t i n , 
V o l . 2 7 , N o . 1 1 , N o v e m b e r 1 9 9 1 , p . 4 - 5 . 
N o t e : a M i n i s t r y o f P l a n n i n g , F i v e Y e a r P l a n F o r E c o n o m i c a n d 
S o c i a l D e v e l o p m e n t ( 1 9 8 6 - 1 9 9 0 ) , T a b l e 3 , 
p . 6 3 . 
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T a b l e 3 . 8 : D i s t r i b u t i o n o f J o r d a n i a n A c t i v e L a b o r F o r c e By M a j o r E c o n o m i c 
A c t i v i t y f o r S e l e c t e d Y e a r s , 1 9 6 1 - 1 9 8 9 
1961 a 1979 a 1981 b 1982 b 1983 b 1984 b 
Economic A c t i v i t y No. % No. g. No. % No. % No. g, 
"0 
No. % 
A g r i c u l t u r e 72977 33 . 5 46728 11 . 5 38993 9 . 3 35798 8 . 3 32813 7 , . 4 34850 7 . 6 
Mining & Manufac­
t u r i n g 22278 10. .2 34935 8 . , 5 39286 9. 4 41887 9. ,7 44567 10 . 1 47414 10 .3 
E l e c t r i c i t y & Water 925 0 .4 2472 0 . 6 3138 0 .8 3584 0 .8 4052 0 .9 4585 1. .0 
C o n s t r u c t i o n 22187 10 .2 52645 13 .0 52465 12. . 5 52596 12. .2 52670 11, .8 52733 11 .5 
Trade 17452 8 . 0 41541 10. 3 43260 10. 4 44349 10. 3 45458 10. 
CM 46497 10, .1 
Communications & 
T r a n s p o r t a t i o n 7624 3 . 5 28977 7 .2 33219 7 . 9 35712 8 .3 38379 8, . 6 41178 9, .0 
F i n a n c i a l S e r v i c e s 
& I n s u r a n c e * — -- 8673 2. . 1 10585 2 . 5 11746 2 .7 13045 2. . 9 14444 3. .2 
Soc i a l S e r v i c e s , 
P u b l i c A d m i n i s t r a t i o n 
and Defence 7498 34 , .2 189303 46. .7 197434 47 . 2 206153 47 . 7 214244 48 . 1 216848 47 . ,3 
To ta l 217840 100 . 0 405274 100 . 0 418380 100 . 0 431825 100 . 0 445228 100 . 0 458549 100. 0 
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T a b l e 3 . 8 C o n t i n u e d 








No. \ k 
1989 
No. d k 
Agriculture 36883 7 8 37436 7 6 37736 7.4 39658 1 6 37692 7 2 
Mining & Manufac­
turing 49869 1 0 6 52706 10 7 53556 10.5 53747 10 3 54 44 5 10 4 
E lec t r i c i ty & Water 5195 1 1 5418 1 1 8536 1. 7 8349 1 6 7329 1 4 
Construct ion 51947 11 0 4 9183 11 0 53360 10.5 52182 10 0 50780 9 7 







































S o u r c e s : a M i n i s t r y o f P l a n n i n g , F i v e Y e a r P l a n F o r E c o n o m i c a n d S o c i a l D e v e l o p m e n t 
1 9 8 6 - 1 9 9 0 , T a b l e 3 , p . 6 3 . 
b
 M i n i s t r y o f L a b o r a n d S o c i a l D e v e l o p m e n t , Y e a r l y R e p o r t , 1 9 8 5 , T a b l e 1 , 
R e s e a r c h D e p a r t m e n t , p . 1 6 . 
c
 M i n i s t r y o f L a b o r , Y e a r l y R e p o r t , 1 9 8 8 , T a b l e 1 - 1 , R e s e a r c h D e p a r t m e n t , 
p . 2 1 . 
d
 M i n i s t r y o f L a b o r , Y e a r l y R e p o r t , 1 9 8 9 , T a b l e 1 - 1 , R e s e a r c h D e p a r t m e n t , 
p . 1 9 . 
N o t e I n c l u d e d i n s o c i a l s e r v i c e s . 
en 
l   in
1985 6 ° 1987° ° " 
%  % No. %  % %
Agriculture 36883 7.8 37436 7.6 377 36 7.4 39658 7.6 37692 7.2 
ining & anufac-
turing 49869 10.6 52706 10.7 53556 10.5 53747 10.3 54445 10.4 
i     .  H .1 7 .  .  
Construction 51947 11. 0 49183 11. 0 53360 10.5 52182 10.0 50780 9.7 
Trade 47225 10.0 49258 10.0 49677 9.8 52182 10.0 53398 10.2 
 & 
t ti 44391 9.4 4632 9.4 47107 9.2 46963 9.0 46068 8.8 
fi  








t : * 
220635 46.7 230525 46.8 242511 47.6 250993 48.1 257564 49.2 
472249 100.0 492576 100.0 509344 100.0 521815 100.0 523505 100.0 
inistry f l ni g, i e ear l  or cono ic  cial  
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o f t h e a g r i c u l t u r a l l a n d i n t h e W e s t B a n k a s a r e s u l t o f t h e 
I s r a e l i o c c u p a t i o n i n 1 9 6 7 W a r . O t h e r f a c t o r c o u l d b e 
a t t r i b u t e d t o t h e m o v e m e n t o f l a b o r t o o t h e r s e c t o r s a s a 
r e s u l t o f o i l b o o m i n t h e n e i g h b o r i n g G u l f c o u n t r i e s s u c h a s 
m i n i n g a n d m a n u f a c t u r i n g s e c t o r , s e r v i c e s , a n d t r a d e . 
D e s p i t e t h e i n c r e a s e i n t h e t o t a l e m p l o y m e n t b y t h e 
m i n i n g a n d m a n u f a c t u r i n g s e c t o r b e t w e e n t h e y e a r s o f 1 9 6 1 a n d 
1 9 7 9 , t h e p e r c e n t a g e o f i t s e m p l o y m e n t t o t h e t o t a l l a b o r 
f o r c e f o r t h e s a m e y e a r s d e c l i n e d f r o m 1 0 . 2 p e r c e n t t o 8 . 6 
p e r c e n t i n 1 9 6 1 a n d 1 9 7 9 r e s p e c t i v e l y ( s e e T a b l e 3 . 8 ) . T h e n , 
i t i n c r e a s e d t o 1 0 . 6 p e r c e n t i n 1 9 8 5 , a n d d e c r e a s e d s l i g h t l y 
t o 1 0 . 4 p e r c e n t i n 1 9 8 9 ( s e e T a b l e 3 . 8 ) . 
T h e e m p l o y m e n t l e v e l i n t h e e l e c t r i c i t y a n d w a t e r s e c t o r 
h a s s h o w n a n i n c r e a s e d t r e n d o v e r t i m e . F o r e x a m p l e , i t s 
e m p l o y m e n t r o s e f r o m 9 2 5 o r 0 . 4 p e r c e n t i n 1 9 6 1 t o 2 4 7 2 o r 0 . 6 
p e r c e n t , t h e n i n c r e a s e d i n 1 9 8 7 t o 8 5 3 6 o r 1 . 7 p e r c e n t o f t h e 
t o t a l l a b o r f o r c e . H o w e v e r , t h e d a t a f o r t h e f o l l o w i n g y e a r s 
o f 1 9 8 8 a n d 1 9 8 9 s h o w a d e c l i n e i n t h e l e v e l o f e m p l o y m e n t i n 
t h e e l e c t r i c i t y a n d w a t e r s e c t o r i n b o t h a b s o l u t e a n d r e l a t i v e 
l e v e l s , w h e r e i t w a s 8 3 4 9 o r 1 . 6 p e r c e n t i n 1 9 8 8 , a n d 7 3 2 9 o r 
1 . 4 p e r c e n t f o r t h e y e a r 1 9 8 9 ( s e e T a b l e 3 . 8 ) . 
D a t a i n T a b l e 3 . 8 a l s o s h o w t h a t i n t h e 1 9 8 0 s a b o u t h a l f 
o f t h e l a b o r f o r c e w e r e e m p l o y e d b y t h e s o c i a l a n d p u b l i c 
a d m i n i s t r a t i o n a n d d e f e n c e s e c t o r . F o r e x a m p l e , t h e p e r c e n t a g e 
o f t h e l a b o r f o r c e e m p l o y e d b y t h e s o c i a l s e r v i c e s s e c t o r 
i n c r e a s e d f r o m 1 9 7 . 4 t h o u s a n d s o r 4 7 . 2 p e r c e n t i n 1 9 8 1 t o 
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2 5 7 . 6 t h o u s a n d s o r 4 9 . 2 p e r c e n t i n 1 9 8 9 ( s e e T a b l e 3 . 8 ) . F r o m 
t h e a b o v e s t a t i s t i c s i t i s e v i d e n t t h a t t h e e c o n o m y o f J o r d a n 
i s p r e d o m i n a n t l y s e r v i c e o r i e n t e d . 
W i t h r e s p e c t t o u n e m p l o y m e n t i n J o r d a n , t h e s t a t i s t i c s 
s h o w t h a t t h e u n e m p l o y m e n t r a t e r e a c h e d i t s m i n i m u m l e v e l s i n 
1 9 7 6 a t 2 p e r c e n t ( s e e T a b l e 3 . 9 ) . E a r l i e r , i n 1 9 6 1 , 2 7 t h e 
d a t a s h o w t h a t t h e u n e m p l o y m e n t r a t e w a s 7 . 1 p e r c e n t , t h e n 
i n c r e a s e d t o a b o u t 14 p e r c e n t i n 1 9 6 7 a s a r e s u l t o f t h e w a r , 
w h i c h l e f t t h e W e s t B a n k o c c u p i e d b y I s r a e l . T h e n , i n t h e 
e i g h t i e s , t h e u n e m p l o y m e n t r a t e s t a r t e d t o r i s e . I t r e a c h e d 
1 0 . 3 p e r c e n t i n t h e y e a r 1 9 8 9 ( s e e T a b l e 3 . 9 a n d F i g u r e 3 . 6 ) . 
T h i s w a s i n p a r t d u e t o t h e d o m e s t i c a n d r e g i o n a l r e c e s s i o n 
w h i c h b e g a n i n 1 9 8 2 ( M i n i s t r y o f P l a n n i n g , 1 9 8 6 , 5 9 - 6 0 ) . 
F o r t h e p e r i o d 1 9 9 0 - 1 9 9 3 , t h e u n e m p l o y m e n t r a t e h a s 
i n c r e a s e d b e y o n d i t s l e v e l i n 1 9 8 9 . T h i s i n c r e a s e w a s m a i n l y 
d u e t o t h e G u l f C r i s i s w h i c h e r u p t e d i n A u g u s t 1 9 9 0 b e t w e e n 
I r a q a n d K u w a i t . I n t h e f o u r - m o n t h p e r i o d f o l l o w i n g A u g u s t 
1 9 9 0 , i t i s e s t i m a t e d t h a t 2 2 0 t h o u s a n d s J o r d a n i a n s a n d 
P a l e s t i n i a n s who u s e d t o w o r k i n t h e G u l f c o u n t r i e s , 
e s p e c i a l l y K u w a i t , w e r e f o r c e d t o r e t u r n t o J o r d a n ( C e n t r a l 
B a n k o f J o r d a n 1 9 9 0 , 8 6 ) . 
For a d d i t i o n a l i n f o r m a t i o n , s e e Mazur ( 1 9 7 9 ) . 
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T a b l e 3 . 9 : T h e U n e m p l o y m e n t R a t e i n J o r d a n F o r 
S e l e c t e d Y e a r s , 1 9 6 1 - 1 9 8 9 
Y e a r 
U n e m p l o y m e n t R a t e 
(%) 
1 9 6 1 a 7 . 1 
1 9 6 7 a 1 4 . 0 
1 9 7 3 a 8 . 0 
1 9 7 6 a 2 . 0 
1 9 8 1 b 3 . 9 
1 9 8 2 b 4 . 3 
1 9 8 3 b 4 . 8 
1 9 8 4 b 5 . 4 
1 9 8 5 b 6 . 0 
1 9 8 6 c 8 . 0 
1 9 8 7 c 8 . 3 
1 9 8 8 d 8 . 8 
1 9 8 9 e 1 0 . 3 
S o u r c e s : a M i n i s t r y 
E c o n o m i c 
o f P l a n n i n g , F i v e Y e a r P l a n F o r 
a n d S o c i a l D e v e l o p m e n t ( 1 9 8 6 - 1 9 9 0 ) , 
p . 5 9 - 6 0 . 
b
 M i n i s t r y o f L a b o r a n d S o c i a l D e v e l o p m e n t , 1 9 8 5 , 
D e p a r t m e n t o f R e s e a r c h , Y e a r l y R e p o r t , p . 1 5 - 1 9 . 
c
 C a l c u l a t i o n i s B a s e d o n I n f o r m a t i o n G i v e n i n : 
T a b l e 3 . 7 a n d 3 . 8 a b o v e . 
d
 M i n i s t r y o f L a b o r , 1 9 8 8 , D e p a r t m e n t o f R e s e a r c h , 
Y e a r l y R e p o r t , p . 1 9 - 2 1 . 
e
 M i n i s t r y o f L a b o r , 1 9 8 9 , D e p a r t m e n t o f R e s e a r c h , 
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3 . 2 . 3 A g r i c u l t u r a l S e c t o r 
B a s i c a l l y , t h e a g r i c u l t u r a l p r o d u c t i o n i s d e p e n d e n t o n 
r a i n f a l l . I t s o u t p u t i s m o s t l y t h e f i e l d c r o p s w h e a t , b a r l e y , 
a n d l e n t i l s . T h e i n t e r m i t t e n t r a i n f a l l a n d t h e m e a g e r w a t e r 
r e s o u r c e s a f f e c t t h e l e v e l o f a g r i c u l t u r a l p r o d u c t i o n , w h i c h 
f l u c t u a t e s d e p e n d i n g o n t h e l e v e l o f r a i n f a l l i n e a c h y e a r . 
D u r i n g t h e p e r i o d 1 9 8 5 - 1 9 8 9 , t h e a g r i c u l t u r a l s e c t o r 
e m p l o y e d , o n a n a v e r a g e , a b o u t 7 . 5 p e r c e n t o f t h e l a b o r f o r c e 
a n d p r o d u c e d a b o u t 6 . 3 p e r c e n t o f t h e g r o s s d o m e s t i c o u t p u t a t 
f a c t o r c o s t i n r e a l t e r m s . A g r i c u l t u r a l p r o d u c t i o n h a s b e e n 
c l a s s i f i e d i n t o t w o m a j o r g r o u p s : p l a n t p r o d u c t i o n a n d 
l i v e s t o c k p r o d u c t i o n . T h e a g r i c u l t u r a l p r o d u c t i o n c o n t r i b u t i o n 
t o t h e g r o s s d o m e s t i c i n c o m e w a s a b o u t JD 8 7 . 4 m i l l i o n i n 1 9 8 5 
o r 5 . 3 p e r c e n t o f g r o s s d o m e s t i c p r o d u c t a t c o n s t a n t f a c t o r 
c o s t . I t s s h a r e o f d o m e s t i c o u t p u t a t f a c t o r c o s t i n c r e a s e d 
f r o m 5 . 3 p e r c e n t i n 1 9 8 5 t o 7 . 7 p e r c e n t i n 1 9 9 0 ( s e e T a b l e s 
3 . 3 a n d 3 . 4 ) . 
T a b l e 3 . 1 0 s h o w s t h e p r o d u c t i o n o f p r i n c i p a l a g r i c u l t u r a l 
c r o p s f o r t h e p e r i o d 1 9 8 4 - 1 9 9 0 . Of t h e m a i n f i e l d c r o p s 
p r o d u c e d i n t h e c o u n t r y , w h e a t p r o d u c t i o n h a s b e e n t h e h i g h e s t 
i n t h e g r o u p . I t s p r o d u c t i o n h a s i n c r e a s e d f r o m a b o u t 50 
t h o u s a n d t o n s i n 1 9 8 4 t o a b o u t 8 3 t h o u s a n d t o n s i n 1 9 9 0 . 
H o w e v e r , t h i s t o t a l p r o d u c t i o n i s n o t s u f f i c i e n t f o r l o c a l 
c o n s u m p t i o n , s o t h e d e f i c i t s i n w h e a t p r o d u c t i o n h a v e t o b e 
c o v e r e d t h r o u g h i m p o r t s . T h e s e c o n d i n p r o d u c t i o n o f t h e f i e l d 
c r o p s i s b a r l e y . I t s t o t a l p r o d u c t i o n m o r e t h a n t r i p l e d d u r i n g 
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T a b l e 3 . 1 0 : P r o d u c t i o n o f P r i n c i p a l A g r i c u l t u r a l C r o p s 
( T h o u s a n d s o f T o n s ) 
1984 a 1985 a 1986 1987 1988 1989 1990 b 
F i e l d Crops 
Wheat 49 7 62 8 30 8 79 8 78 8 54 5 82 9 
B a r l e y 11 9 19 7 9 0 33 0 44 9 20 6 42 4 
Tobacco 2 5 2 8 1 7 2 9 3 7 2 9 2 9 
L e n t i l s 2 5 4 1 1 8 5 2 6 5 1 6 4 1 
Vetch 2 1 2 3 1 3 1 3 2 0 1 2 1 4 
Chick p e a s 0 6 1 6 0 6 1 3 1 CO
 
0 1 0 3 
V e g e t a b l e s 
Tomatoes 208 7 251 1 220 6 236 8 218 7 250 4 358 1 
Cucumbers 41 9 69 0 64 3 67 2 68 0 53 1 54 3 
E g g p l a n t s 51 1 57 3 50 6 56 6 72 9 43 8 59 5 
Melons 24 4 36 9 66 5 91 3 87 0 66 7 80 5 
C a u l i f l o w e r s & Cabbages 24 7 15 3 41 0 34 2 33 6 23 7 44 3 
Broad b e a n s 4 7 6 1 4 4 7 1 4 0 5 4 5 4 
F r u i t T r e e s 
O l i v e s 50 0 19 7 31 8 20 4 70 CO 25 7 63 7 
Grapes 
00 6 26 2 23 2 18 6 21 5 21 8 45 7 
C i t r u s F r u i t s 48 3 81 3 87 4 118 4 101 3 166 7 154 2 
Bananas 14 3 10 4 13 4 12 8 33 3 13 4 18 9 
F i g s 0 3 0 6 1 4 1 3 2 2 2 4 2 4 
S o u r c e : C e n t r a l B a n k o f J o r d a n , T w e n t y S e v e n t h A n n u a l R e p o r t 1 9 9 0 , p . 1 5 4 . 
N o t e s : a C e n t r a l B a n k o f J o r d a n , T w e n t y F i f t h A n n u a l R e p o r t 1 9 8 8 , p . 1 0 3 . 
b
 P r e l i m i n a r y . 
CO 
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t h e p e r i o d 1 9 8 4 - 1 9 9 0 . 
W i t h r e s p e c t t o v e g e t a b l e p r o d u c t i o n , t o m a t o e s a r e t h e 
m a j o r c r o p . P r o d u c t i o n f l u c t u a t e d o v e r t h e p e r i o d 1 9 8 4 t o 
1 9 9 0 . I t s t o t a l p r o d u c t i o n i n 1 9 9 0 w a s a b o u t 3 5 8 t h o u s a n d 
t o n s . 
I n t h e f r u i t p r o d u c t i o n , c i t r u s p r o d u c t i o n i s t h e m a j o r 
o u t p u t i n t h a t g r o u p . I t i n c r e a s e d f r o m 4 8 t h o u s a n d s t o n i n 
1 9 8 4 t o 1 1 8 t h o u s a n d s t o n i n 1 9 8 7 . T h e n t h e t o t a l p r o d u c t i o n 
i n c r e a s e d t o 1 5 4 t h o u s a n d t o n i n 1 9 9 0 ( s e e T a b l e 3 . 1 0 ) . T h e 
p r o d u c t i o n o f o l i v e s h a s b e c o m e t h e s e c o n d i n t h e t o t a l f r u i t s 
p r o d u c t i o n . I t w a s a b o u t 64 t h o u s a n d s t o n i n 1 9 9 0 ( s e e T a b l e 
3 . 1 0 ) . 
W i t h r e s p e c t t o l i v e s t o c k p r o d u c t i o n , t h e p o u l t r y ( m e a t 
a n d e g g s ) f a r m p r o d u c t i o n i s p r e d o m i n a n t i n t h e g r o u p ( s e e 
T a b l e 3 . 1 1 ) . H o w e v e r , t h e d o m e s t i c p r o d u c t i o n o f r e d m e a t i s 
n o t a d e q u a t e t o m e e t l o c a l d e m a n d . S o t h e g o v e r n m e n t c o v e r s 
t h i s d e f i c i t b y i m p o r t i n g f r o z e n m e a t f r o m a b r o a d , 
p a r t i c u l a r l y f r o m B u l g a r i a . 
3 . 2 . 4 I n d u s t r i a l S e c t o r 
T h e i n d u s t r i a l s e c t o r i s c o m p r i s e d o f m i n i n g a n d 
q u a r r y i n g , m a n u f a c t u r i n g , e l e c t r i c i t y a n d w a t e r , a n d 
c o n s t r u c t i o n . T h e t o t a l p r o d u c t i o n o f t h e i n d u s t r i a l s e c t o r i n 
c o n s t a n t p r i c e s w a s JD 4 4 0 . 1 m i l l i o n i n 1 9 8 5 , o f w h i c h JD 
1 9 2 . 9 m i l l i o n w a s c o n t r i b u t e d b y t h e m a n u f a c t u r i n g s e c t o r a n d 
JD 1 4 4 . 4 m i l l i o n b y t h e c o n s t r u c t i o n s e c t o r . I n 1 9 9 0 t h e 
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T a b l e 3 . 1 1 : L i v e s t o c k P r o d u c t i o n f o r 1 9 8 4 - 1 9 9 0 
( T h o u s a n d s o f T o n s ) 
R e d P o u l t r y E g g s 
Y e a r M e a t M e a t M i l k ( M i l l i o n E g g ) 
1 9 8 4 9 . 9 4 9 . 0 5 0 . 0 3 9 0 . 0 
1 9 8 5 1 0 . 9 5 5 . 0 5 6 . 5 5 2 0 . 0 
1 9 8 6 6 . 6 6 3 . 5 5 1 . 7 5 0 0 . 0 
1 9 8 7 8 . 0 6 3 . 0 6 1 . 5 4 2 5 . 0 
1 9 8 8 8 . 3 6 8 . 0 6 6 . 4 3 8 0 . 0 
1 9 8 9 a 9 . 4 4 3 . 0 6 9 . 4 3 5 0 . 0 
1 9 9 0 a 9 . 5 4 9 . 0 7 2 . 1 5 3 0 . 0 
S o u r c e : J o r d a n , C e n t r a l B a n k o f J o r d a n , M o n t h l y S t a t i s t i c a l 
B u l l e t i n 1 9 9 1 , p . 8 3 . 
N o t e : a P r e l i m i n a r y . 
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i n d u s t r i a l p r o d u c t i o n i n c r e a s e d t o JD 4 9 5 . 8 m i l l i o n . T h e 
m a n u f a c t u r i n g a n d c o n s t r u c t i o n s e c t o r s h a v e c o n t r i b u t e d JD 
2 1 6 . 4 m i l l i o n a n d JD 1 3 7 . 4 m i l l i o n r e s p e c t i v e l y ( s e e T a b l e 
3 . 3 ) . I n o t h e r w o r d s , t h e t o t a l s h a r e o f t h e i n d u s t r i a l s e c t o r 
i n t h e d o m e s t i c i n c o m e a t f a c t o r c o s t i n c r e a s e d f r o m 2 6 . 4 
p e r c e n t t o 2 9 . 2 p e r c e n t i n 1 9 8 5 a n d 1 9 9 0 r e s p e c t i v e l y ( s e e 
T a b l e 3 . 4 ) . 
T h e i n d u s t r i a l s e c t o r e m p l o y e d a b o u t 2 2 . 7 p e r c e n t o f t h e 
l a b o r f o r c e i n 1 9 8 5 , o f w h i c h 1 0 . 6 p e r c e n t o f t h e l a b o r f o r c e 
w e r e e m p l o y e d i n m i n i n g a n d m a n u f a c t u r i n g . On t h e o t h e r h a n d , 
t h e l e v e l o f e m p l o y m e n t b y t h e i n d u s t r i a l s e c t o r i n 1 9 8 9 h a d 
d e c l i n e d t o 2 1 . 5 p e r c e n t ( s e e T a b l e 3 . 8 ) . 
T a b l e 3 . 1 2 s h o w s t h e i n d u s t r i a l p r o d u c t i o n o f t h e 
p r i n c i p a l i n d u s t r i e s i n t h e c o u n t r y . P h o s p h a t e i s t h e m a j o r 
s o u r c e o f f o r e i g n e x c h a n g e f o r t h e c o u n t r y . I t s p r o d u c t i o n 
l e v e l a m o u n t e d t o 5 7 4 8 . 1 t h o u s a n d t o n s i n 1 9 9 0 c o m p a r e d t o 
6 0 6 7 . 1 t h o u s a n d t o n s i n 1 9 8 5 . P o t a s h p r o d u c t i o n h a s i n c r e a s e d 
f r o m 9 0 8 . 2 t h o u s a n d t o n s t o 1 4 1 5 . 1 t h o u s a n d t o n s i n 1 9 8 5 a n d 
1 9 9 0 r e s p e c t i v e l y . A l s o , t h e p r o d u c t i o n o f e l e c t r i c i t y r o s e 
f r o m 1 9 6 7 m i l l i o n k i l o w a t t p e r h o u r i n 1 9 8 5 t o 3 2 8 4 . 8 m i l l i o n 
k i l o w a t t p e r h o u r i n 1 9 9 0 m a i n l y b e c a u s e o f t h e e x p a n s i o n i n 
t h e i n d u s t r i a l b a s e , t h e e x p a n d i n g p r o g r a m o f e l e c t r i f i c a t i o n 
o f t h e r u r a l a r e a s i n t h e c o u n t r y , a n d t h e e x p a n s i o n i n t h e 
u r b a n a r e a s a n d t h e i r n e e d s . 
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T a b l e 3 . 1 2 : P r o d u c t i o n o f P r i n c i p a l I n d u s t r i e s 
U n i t 1 9 8 4 a 1 9 8 5 a 1 9 8 6 1 9 8 7 1 9 8 8 1 9 8 9 1 9 9 0 
D r y P h o s p h a t e 0 0 0 t o n 6 2 1 3 . 1 6 0 6 7 . 1 6 2 4 9 . ,2 6 8 4 5 . . 4 5 6 2 8 , . 2 6 6 3 5 . , 6 5 7 4 8 . 1 
P o t a s h 0 0 0 t o n 4 8 6 . 0 9 0 8 . 2 1 1 0 2 . 0 1 2 0 3 . 2 1 2 9 8 . , 9 1 3 5 0 . , 7 1 4 1 5 . 1 
C e m e n t 0 0 0 t o n 2 0 2 6 . 3 2 0 2 2 . 9 1 7 9 4 . 7 2 3 7 1 . 6 1 7 7 7 . , 6 1 9 3 0 . , 0 1 7 3 8 . 1 
P e t r o l e u m P r o d u c t 0 0 0 t o n 2 5 1 0 . 9 2 4 2 3 . 9 2 2 5 7 . 1 2 4 0 4 . 5 2 3 1 6 . 0 2 3 3 5 , . 1 2 5 9 3 , . 8 
F e r t i l i z e r s 0 0 0 t o n 5 4 1 . . 0 5 1 0 . 5 5 5 1 , . 1 6 0 4 , . 0 6 1 5 . . 8 6 0 2 . . 7 5 9 5 , . 8 
C h e m i c a l A c i d s 0 0 0 t o n 1 1 9 4 . 6 1 0 0 7 . 6 1 0 2 4 . . 8 1 1 0 3 . . 2 1 1 5 7 . . 0 1 1 6 9 , . 5 1 1 3 5 , . 5 
I r o n 0 0 0 t o n 164 . 9 1 9 8 . 4 2 0 9 . 6 2 1 7 . 0 1 9 4 . . 3 1 7 6 . , 5 1 7 9 , . 1 
M e t a l l i c P i p e s 0 0 0 t o n 14 . 7 14 . 2 12 . 5 18 . 5 1 5 . 6 14 , . 0 9, . 6 
E l e c t r i c i t y m i l l . . kwh 1 9 6 7 . 0 2 1 5 4 . 4 2 6 4 6 . . 8 3 1 2 3 . , 8 2 8 8 7 . . 1 3 0 6 1 . , 5 3 2 8 4 , . 8 
C i g a r e t t e s m i l l . c i g . 4 3 4 1 . 9 3 5 3 8 . 1 3 3 2 7 . , 7 4 0 0 0 . . 4 3 7 0 4 . . 2 2 7 9 1 . ,8 3 1 8 4 . . 8 
F o d d e r 0 0 0 t o n 6 1 . 2 4 5 . 9 4 4 . , 6 4 3 . . 7 4 8 . . 9 5 0 . , 8 4 7 . , 0 
A l c o h o l i c D r i n k s 0 0 0 1 i t e r 7 2 0 2 , . 0 5 5 4 7 . 2 5 4 5 7 . 2 5 3 2 0 . 0 5 4 9 0 , . 3 5 4 3 2 . . 3 6 8 1 4 . , 4 
D e t e r g e n t s 0 0 0 t o n 2 5 . . 5 1 5 . 0 2 8 . . 1 2 5 . . 9 1 6 . . 8 2 5 . ,4 3 2 . , 5 
P a p e r & C a r d b o a r d 0 0 0 t o n 18 . 0 2 1 . 1 1 5 . 1 2 0 . 5 17 . 2 2 2 . , 3 2 2 . 6 
T e x t i l e s 0 0 0 y a r d 1 3 1 4 . 5 2 2 4 9 . 0 2 2 4 9 . 2 1 9 5 7 . 9 2 1 3 6 . 4 1 6 1 7 . 7 1 4 3 6 . 7 
S p i n n i n g t o n 1 8 3 1 . 1 1 6 6 0 . 3 9 8 7 . 0 2 1 7 9 . 8 2 0 0 2 . 5 1 9 0 5 . 5 1 9 3 6 . 3 
U p p e r L e a t h e r 0 0 0 s q . f t . 2 1 4 5 . .7 1 9 3 7 . 8 2 3 9 3 . . 1 2 1 4 0 . . 6 2 1 3 3 . , 8 1 8 2 4 . , 1 1 8 7 8 . 3 
S o l e L e a t h e r t o n 4 3 . 9 2 9 . 3 1 8 . , 1 34 . , 4 5 8 . , 1 7 6 . 9 8 7 . 9 
L i q u i d B a t t e r i e s 0 0 0 b a t t . 50 . 1 4 9 . 6 5 5 . 7 54 . 4 6 3 , . 2 6 8 . 4 5 9 . 5 
S o u r c e : C e n t r a l B a n k o f J o r d a n , T w e n t y S e v e n t h A n n u a l R e p o r t 1 9 9 0 , p . 1 5 6 . 
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3 . 2 . 5 S e r v i c e s S e c t o r 
T h e c o n t r i b u t i o n o f t h e s e r v i c e s s e c t o r t o t h e g r o s s 
d o m e s t i c p r o d u c t i n c o n s t a n t p r i c e s w a s JD 1 0 6 9 . 4 m i l l i o n , o r 
6 3 . 0 p e r c e n t i n 1 9 9 0 c o m p a r e d t o JD 1 1 3 6 . 9 , o r 6 8 . 0 p e r c e n t i n 
1 9 8 5 . T h i s d e c l i n e i n t h e p r o d u c t i o n o f t h e s e r v i c e s w a s 
m a i n l y d u e t o t h e r e d u c t i o n i n t h e p r o d u c t i o n l e v e l o f t h e 
w h o l e s a l e a n d r e t a i l s e c t o r , a n d t h e t r a n s p o r t a t i o n a n d 
c o m m u n i c a t i o n s e c t o r ( s e e T a b l e 3 . 3 a n d T a b l e 3 . 4 ) . 
H o w e v e r , t h e t o t a l e m p l o y m e n t o f t h e l a b o r f o r c e i n t h e 
s e r v i c e s s e c t o r i n c r e a s e d b e t w e e n 1 9 8 5 a n d 1 9 8 9 , f r o m 6 9 . 5 
p e r c e n t t o 7 1 . 3 p e r c e n t ( s e e T a b l e 3 . 8 ) . T h i s i n c r e a s e i n t h e 
e m p l o y m e n t l e v e l w a s m a i n l y a t t r i b u t e d t o t h e s o c i a l s e r v i c e s 
a n d p u b l i c a d m i n i s t r a t i o n s e c t o r . 
3 . 3 S u m m a r y 
I n c o n c l u s i o n , i t i s e v i d e n t t h a t w a t e r h a s h i s t o r i c a l l y 
b e e n a n e s s e n t i a l r e s o u r c e f o r t h e g r o w t h a n d s u s t a i n o f t h e 
J o r d a n i a n e c o n o m y . A s I d i s c u s s e d b r i e f l y i n t h e f i r s t p a r t o f 
t h i s c h a p t e r i t i s i m p e r a t i v e t h a t J o r d a n c l a i m s i t s w a t e r 
r i g h t s f r o m i t s n e i g h b o r s s u c h a s I s r a e l a n d S y r i a . H e n c e i n 
t h i s c o n t e x t a h i s t o r i c a l p e r s p e c t i v e o n t h e r i p a r i a n l a w s 
t a k e s o n a n a d d e d s i g n i f i c a n c e . 
I n t e r m s o f p o p u l a t i o n , i t i s c l e a r l y e v i d e n t t h a t 
J o r d a n ' s p o p u l a t i o n h a s b e e n a f f e c t e d b y b o t h n a t u r a l a n d 
u n n a t u r a l c a u s e s o f g r o w t h s u c h a s t h e i n v o l u n t a r y i m m i g r a t i o n 
o f P a l e s t i n i a n r e f u g e e s s i n c e t h e A r a b - I s r a e l i c o n f l i c t i n 
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1 9 4 8 . A n o t h e r f a c t o r t h a t p e r h a p s r e s u l t e d i n t h i s a c u t e 
p o p u l a t i o n g r o w t h i s t h e o i l b o o m r e s u l t i n g f r o m t h e e n h a n c e d 
e c o n o m i c w e l l - b e i n g o f h o u s e h o l d s . T h e i m p a c t o f a l l t h i s 
e x p a n s i o n o f p o p u l a t i o n i s t h a t i t r e n d e r s J o r d a n ' s m e a g e r 
r e s o u r c e s e v e n m o r e s c a r c e , t h u s m a k i n g i t i m p e r a t i v e t h a t 
J o r d a n d e v e l o p a h i g h l y e f f i c i e n t s y s t e m o f w a t e r u t i l i z a t i o n . 
W i t h r e s p e c t t o t h e a g r i c u l t u r a l d e v e l o p m e n t a n d i t s 
c o n t r i b u t i o n t o e m p l o y m e n t a n d g r o w t h o f o t h e r s e c t o r s s u c h a s 
i n d u s t r y a n d s e r v i c e s , i t i s o n c e a g a i n i m p o r t a n t t h a t J o r d a n 
m a k e e f f i c i e n t u s e o f i t s w a t e r r e s o u r c e s b y d e v i s i n g a h i g h l y 
e f f e c t i v e a g r i c u l t u r a l p o l i c y . 
I n t h e f o l l o w i n g c h a p t e r , I w i l l t a k e a c l o s e l o o k a t t h e 
a v a i l a b i l i t y o f w a t e r r e s o u r c e s b y f o c u s i n g o n t h e v a r i o u s 
s o u r c e s o f w a t e r s u p p l y i n J o r d a n . 
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CHAPTER 4 
WATER RESOURCES IN JORDAN 
T h i s c h a p t e r w i l l d e s c r i b e t h e w a t e r s u p p l y s y s t e m i n 
J o r d a n i n t e r m s o f i t s a v a i l a b i l i t y a n d s o u r c e s . T h e n i t w i l l 
b r i e f l y d e s c r i b e o t h e r p o s s i b l e o f s e e k i n g o t h e r s o u r c e s t o 
i n c r e a s e w a t e r s u p p l y . 
J o r d a n h a s l i m i t e d n a t u r a l r e s o u r c e s f o r i t s e c o n o m i c 
d e v e l o p m e n t . A s p o i n t e d o u t i n C h a p t e r 2 , J o r d a n ' s w a t e r 
s u p p l y ( s u r f a c e a n d g r o u n d w a t e r ) i s m a i n l y d e p e n d e n t o n t h e 
v o l u m e o f t h e a n n u a l r a i n f a l l w h i c h f l u c t u a t e s w i d e l y o v e r t h e 
y e a r . T h e a v e r a g e a n n u a l r a i n f a l l i s b e t w e e n 5 0 m i l l i m e t e r s 
( 1 . 9 7 i n c h e s ) a n d 6 0 0 m i l l i m e t e r s ( 2 3 . 6 2 i n c h e s ) . M o s t o f 
J o r d a n ' s a n n u a l r a i n f a l l i s r e c e i v e d o n i t s m o u n t a i n o u s a r e a s 
n e a r t h e J o r d a n V a l l e y , D e a d S e a , a n d W a d i A r a b a . A b o u t 9 1 . 4 
p e r c e n t o f i t s t e r r i t o r y r e c e i v e s l e s s t h a n 2 0 0 m i l l i m e t e r s 
( 7 . 8 7 i n c h e s ) p e r a n n u m . T h e a v e r a g e a n n u a l q u a n t i t y o f 
r a i n f a l l i n t h e J o r d a n i a n t e r r i t o r y i s a b o u t 7 , 2 0 0 m i l l i o n 
c u b i c m e t e r s . D u r i n g d r y s e a s o n s , t h e a v e r a g e q u a n t i t y o f 
r a i n f a l l i n t h e J o r d a n i a n t e r r i t o r y i s a b o u t 6 , 0 0 0 m i l l i o n 
c u b i c m e t e r s . I n r a i n y s e a s o n s , r a i n f a l l r e a c h e s a b o u t 1 1 , 5 0 0 
m i l l i o n c u b i c m e t e r s . H o w e v e r , 8 5 p e r c e n t o f t h i s r a i n f a l l 
e v a p o r a t e s . Some o f t h e r e m a i n i n g r a i n f a l l f l o w s d o w n r i v e r s . 
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s t r e a m s , a n d w a d i s a s s u r f a c e w a t e r , a n d t h e r e s t s e e p s i n t o 
t h e g r o u n d t o r e p l e n i s h t h e g r o u n d w a t e r a q u i f e r s ( M i n i s t r y o f 
P l a n n i n g 1 9 8 6 , 4 9 7 ; B a l b e s i a n d B e n i - H a n i 1 9 9 0 , 3 5 - 3 9 ) . 
4 . 1 A v a i l a b i l i t y o f W a t e r R e s o u r c e s 
I n t e r m s o f t h e a v a i l a b i l i t y o f w a t e r r e s o u r c e s , J o r d a n 
c o u l d b e d i v i d e d i n t o t h r e e p a r t s ( W a t e r A u t h o r i t y 1 9 8 5 , 1 - 2 ) : 
p a r t o n e i n c l u d e s r e g i o n s c o n s i d e r e d t o b e s e l f - s u f f i c i e n t i n 
w a t e r r e s o u r c e s , a n d i n s o m e c a s e s e v e n h a v e a n e x c e s s o v e r 
t h e i r own n e e d s . T h e s e r e g i o n s a r e Y a r m o u k b a s i n , W a d i a l -
A g i b , A z r a q , D h u l e i l , D e a d S e a e s c a r p m e n t s , W a d i A r a b a 
e s c a r p m e n t s u p t o R a ' a s e n N a g a b , A l J a f r , D i s i a n d S h a d h e i h , 
a n d M u d w a r a h . 
P a r t t w o c o n s i s t s o f a r e a s h a v i n g s c a n t w a t e r r e s o u r c e s . 
T h e s e a r e a s a r e T h e J o r d a n V a l l e y , G r e a t e r Amman, a n d S o u t h e r n 
G h o r . I n c o n t r a s t t o t h e p r e v i o u s t w o p a r t s , p a r t t h r e e 
c o n t a i n s a r e a s t h a t h a v e n o w a t e r r e s o u r c e s o f t h e i r o w n . 
R a t h e r , t h e y a r e d e p e n d e d o n o t h e r a r e a s t o f u l f i l l t h e i r 
w a t e r n e e d s . T h e s e a r e I r b i d G o v e r n o r a t e a n d t h e A q a b a 
d i s t r i c t . 
4 . 2 S o u r c e s o f W a t e r S u p p l y 
A c l o s e r e x a m i n a t i o n o f t h e w a t e r r e s o u r c e s a v a i l a b l e i n 
J o r d a n s h o w s t h a t t h e s y s t e m o f w a t e r s u p p l y c a n b e d i v i d e d 
i n t o t h e f o l l o w i n g c o m p o n e n t s : t r a d i t i o n a l ( n a t u r a l ) s o u r c e s 
s u c h a s s u r f a c e a n d g r o u n d w a t e r , a n d n o n t r a d i t i o n a l 
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( a r t i f i c i a l ) s o u r c e s s u c h a s r e c y c l e d w a t e r a n d o t h e r s o u r c e s 
s u c h a s d e s a l i n a t i o n a n d i m p o r t i n g w a t e r f r o m I r a q a n d T u r k e y 
( s e e F i g u r e 4 . 1 ) . 
4 . 2 . 1 S u r f a c e W a t e r 
J o r d a n i a n s u r f a c e w a t e r r e s o u r c e s a r e c o n s i d e r e d t h e m a i n 
c o m p o n e n t o f i t s w a t e r s u p p l y s y s t e m . T a b l e 4 . 1 s h o w s t h e 
d i s t r i b u t i o n o f t h e s u r f a c e w a t e r r e s o u r c e s d i v i d e d i n t o 1 3 
d i f f e r e n t b a s i n s ( s e e F i g u r e 4 . 2 ) . A s i t i s e v i d e n t f r o m T a b l e 
4 . 1 , t h e Y a r m o u k R i v e r b a s i n a n d Z e r q a R i v e r b a s i n a r e t h e 
m a i n s o u r c e s o f s u r f a c e w a t e r . I t i s a l s o c l e a r f r o m T a b l e 4 . 1 
t h a t t h e a v e r a g e a n n u a l b a s e f l o w o f a l l s t r e a m s a n d w a d i s i s 
e s t i m a t e d a t a b o u t 4 3 4 . 0 m i l l i o n c u b i c m e t e r s , a n d t h e a v e r a g e 
a n n u a l f l o o d f l o w i s e s t i m a t e d a t a b o u t 2 8 9 . 0 m i l l i o n c u b i c 
m e t e r s . H e n c e , t h e t o t a l s u r f a c e w a t e r r e s o u r c e s a r e 
a p p r o x i m a t e l y 7 2 3 . 0 m i l l i o n c u b i c m e t e r s p e r y e a r o f w h i c h 
a b o u t 3 0 0 m i l l i o n c u b i c m e t e r s c o m e f r o m Y a r m o u k R i v e r b a s i n , 
a n d a b o u t 92 m i l l i o n c u b i c m e t e r i s f r o m Z e r q a R i v e r b a s i n . I n 
o t h e r w o r d s , t h e Y a r m o u k R i v e r b a s i n a n d Z e r q a R i v e r b a s i n 
s u p p l y a b o u t 4 1 . 5 p e r c e n t a n d 1 2 . 7 p e r c e n t r e s p e c t i v e l y o f t h e 
J o r d a n s u r f a c e w a t e r 2 8 ( s e e F i g u r e 4 . 3 ) . 
However, a c u r r e n t s t u d y p u b l i s h e d by J o r d a n ' s Royal S o c i e t y For 
The C o n s e r v a t i o n of N a t u r e shows t h a t o u t of 477 m i l l i o n c u b i c m e t e r s , t h e 
t o t a l s h a r e a l l o c a t e d t o J o r d a n by t h e J o h n s t o n P l a n , J o r d a n u t i l i z e s o n l y 
100 t o 110 m i l l i o n c u b i c m e t e r s p e r y e a r from t h e Yarmouk R i v e r and 
n o t h i n g from t h e J o r d a n R i v e r (Cowell 1993) . T h i s d e c r e a s e s t h e t o t a l 
s u r f a c e w a t e r a v a i l a b l e t o J o r d a n by 190 t o 200 m i l l i o n c u b i c m e t e r s 
a n n u a l l y . That i s , i t s t o t a l s u r f a c e w a t e r amount t o 523 t o 533 m i l l i o n 
c u b i c m e t e r s p e r y e a r . For more i n f o r m a t i o n on t h e J o h n s t o n P l a n s e e a l s o 
Lowi ( 1 9 8 4 ) , and Naff and Matson ( 1 9 8 4 ) . 
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T a b l e 4 . 1 : J o r d a n S u r f a c e W a t e r R e s o u r c e s 
A v e r a g e A n n u a l S t r e a m F l o w 
( M i l l i o n C u b i c M e t e r s ) 
B a s i n B a s e F l o o d T o t a l 
Y a r m o u k 1 6 7 . . 0 1 3 3 . . 0 3 0 0 , . 0 
J o r d a n R i v e r S i d e W a d i s 6 6 . . 0 1 5 . . 0 8 1 . . 0 
Z e r q a 4 6 . . 0 4 6 . . 0 9 2 , . 0 
D e a d S e a 4 4 . . 0 4 . . 0 4 8 , . 0 
a l - M u j i b 3 5 . . 0 3 2 . . 0 6 7 . . 0 
a l - H a s a 3 2 . . 0 4 . . 0 3 6 . . 0 
W a d i A r a b a 2 8 . . 0 6 . . 0 3 4 . . 0 
a l - Y u t m n . a . 1 . . 0 1 . . 0 
S o u t h e r n D e s e r t n . a . n . a . n . a . 
A l J a f r 4 . . 0 1 0 . . 0 1 4 . . 0 
S i r h a n — 1 0 . . 0 1 0 . . 0 
A z r a q 1 2 . . 0 1 5 . , 0 2 7 . . 0 
a l - H a m m a d — 1 3 . . 0 1 3 . . 0 
T o t a l 4 3 4 . . 0 2 8 9 . . 0 7 2 3 . . 0 
S o u r c e : B a l b e s i a n d B e n i - H a n i , " W a t e r R e s o u r c e s a n d I t s U s e s 
i n J o r d a n " , I n : C o n f e r e n c e o f A r a b C o u n t r i e s W a t e r 
R e s o u r c e s a n d I t s S t r a t e g i c I m p o r t a n c e ( i n A r a b i c ) 
E d i t e d b y : Mohammed A . a l - B a k h e i t a n d E l i a s S a l a m e h , 
Amman: T h e U n i v e r s i t y o f J o r d a n P r e s s , 1 9 9 0 , p . 4 3 . 
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F i g u r e 4 . 3 : A v e r a g e A n n u a l S t r e a m F l o w o f S u r f a c e W a t e r 
R e s o u r c e s i n J o r d a n . 
Azraq 
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Dead Sea & 
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(11.3%) 




Jordan River Side Wadis 
(11.2%) 
   l     
r   Jorda .
 
8 1 
I n o r d e r t o m i t i g a t e t h e p r o b l e m o f s h o r t a g e s i n i t s 
w a t e r s u p p l y s y s t e m , a n d t o m i n i m i z e t h e l o s s o f f l o o d w a t e r , 
t h e J o r d a n g o v e r n m e n t d a m s i t s m a j o r s u r f a c e w a t e r r e s o u r c e s . 
T a b l e 4 . 2 s h o w s t h e e r e c t e d d a m s i n t h e c o u n t r y a n d t h e 
p r i n c i p a l u s e o f w a t e r f r o m t h e dam u n t i l t h e e n d o f 1 9 9 0 . T h e 
g r o s s s t o r a g e c a p a c i t y o f t h e s e f i f t e e n e x i s t i n g d a m s i s 1 3 0 . 5 
m i l l i o n c u b i c m e t e r s , w h i c h i s u s e d f o r d i f f e r e n t p u r p o s e s 
s u c h a s i r r i g a t i o n , e n e r g y , g r o u n d w a t e r r e c h a r g e , a n d 
l i v e s t o c k . T h e l a r g e s t o f t h e f i f t e e n e x i s t i n g d a m s i s t h e 
K i n g T a l a l Dam w i t h a s t o r a g e c a p a c i t y o f 8 6 . 0 m i l l i o n c u b i c 
m e t e r s . H o w e v e r , t h e w a t e r i n t h i s dam i s b e l i e v e d t o b e 
p o l l u t e d b e c a u s e o f i n d u s t r i a l e f f l u e n t s b e i n g d i s c h a r g e d i n t o 
t h e u p s t r e a m s o f Z e r q a R i v e r . H e n c e , i t i s s i g n i f i c a n t t o b e a r 
i n m i n d t h a t t h i s w a t e r i s u n s u i t a b l e f o r d o m e s t i c c u l i n a r y 
u s e , a n d a s s u c h , i s u s e d f o r i r r i g a t i o n p u r p o s e s i n t h e 
m a i n . 2 9 M o r e s p e c i f i c a l l y , t h i s w a t e r i s u s e d t o i r r i g a t e 
a b o u t 1 6 0 t h o u s a n d s d u n u m s 3 0 o f G h o r l a n d s . H o w e v e r , i t i s 
n o w a g r e e d t h a t t h i s w a t e r may b e c o n t a m i n a t e d f o r i r r i g a t i o n 
p u r p o s e s a s w e l l . A n o t h e r p r o j e c t i s W a d i A l - A r a b Dam, w i t h a 
s t o r a g e c a p a c i t y o f 2 0 m i l l i o n c u b i c m e t e r s , w h i c h 
s i g n i f i c a n t l y c o n t r i b u t e s t o i r r i g a t i o n i n t h e a r e a s o f 
N o r t h e r n G h o r . T h e w a t e r h e r e i s u s e d t o e n h a n c e t h e e x i s t i n g 
Ku 'war ( 1 9 9 2 ) , t h e J o r d a n i a n m i n i s t e r of w a t e r and i r r i g a t i o n , 
a r g u e d t h a t i n 1990 J o r d a n l o s t a b o u t JD 50 m i l l i o n a s a r e s u l t of t h e 
p o l l u t e d w a t e r of t h e King T a l a l Dam. 
3 0
 A dunum i s a u n i t of a r e a m e a s u r e m e n t . I t i s e q u i v a l e n t t o 1000 
s q u a r e m e t e r s (or 0 .0247 a c r e ) . 
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T a b l e 4 . 2 : C o m p l e t e d Dams a n d T h e i r U s e s i n J o r d a n 
a s o f t h e e n d o f 1 9 9 0 a 
C a p a c i t y 
Dam (MCM) U s e s 
K i n g T a l a l 8 6 . 0 I r r i g a t i o n , e n e r g y 
K a f r e i n 4 . 9 I r r i g a t i o n 
S h u e i b 2 . 3 G r o u n d w a t e r r e c h a r g e 
S h a r h a b e e l ( Z i g l a b ) 4 . 3 I r r i g a t i o n 
W a d i A l - A r a b 2 0 . 0 I r r i g a t i o n , s t o r a g e , e n e r g y 
A l L u h f i 0 . 7 L i v e s t o c k d r i n k i n g 
A l A q i b 1 . 4 G r o u n d w a t e r r e c h a r g e 
A l B o w a i d a 0 . 7 L i v e s t o c k d r i n k i n g 
Urn e l J i m a l b 1 . 
co I r r i g a t i o n & l i v e s t o c k d r i n k i n g 
A l G h a d i r A l A b y a d 0 . 7 L i v e s t o c k d r i n k i n g 
S a m a A l S i r h a n 1 . 7 L i v e s t o c k d r i n k i n g 
A l S u l t a n i 1 . 2 I r r i g a t i o n & l i v e s t o c k d r i n k i n g 
A l Q a t r a n a 2 . 3 I r r i g a t i o n & l i v e s t o c k d r i n k i n g 
B o u r g a ' 1 . 5 L i v e s t o c k d r i n k i n g 
A l - S h a ' l a n 1 . 0 I r r i g a t i o n & l i v e s t o c k d r i n k i n g 
T o t a l 1 3 0 . 5 
S o u r c e s : 
a ) M i n i s t r y o f W a t e r a n d I r r i g a t i o n , W a t e r A u t h o r i t y , 
Y e a r l y R e p o r t ( i n A r a b i c ) , 1 9 9 0 , T a b l e n o . 1 0 , 
p . 2 5 . 
b ) S a l e h , H a s s a n A . K . , " W a t e r R e s o u r c e s a n d F o o d 
P r o d u c t i o n i n J o r d a n " , I n : P o l i t i c s a n d T h e E c o n o m y i n 
J o r d a n , E d i t e d b y : R o d n e y W i l s o n , L o n d o n a n d New Y o r k : 
R o u t l e d g e , 1 9 9 1 , p . 3 6 . 
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l e v e l o f w a t e r i n t h e K i n g A b d u l l a h C a n a l ( f o r m e r l y E a s t G h o r 
C a n a l ) d u r i n g s u m m e r i n o r d e r t o i r r i g a t e a b o u t 1 2 , 5 0 0 d u n u m s 
o f t h e N o r t h e r n G h o r a r e a s ( M i n i s t r y o f P l a n n i n g 1 9 8 6 , 5 1 0 ) . 
4 . 2 . 2 G r o u n d W a t e r 
G r o u n d w a t e r r e s o u r c e s i n J o r d a n a r e t h e s e c o n d m o s t 
i m p o r t a n t s u p p l y o f w a t e r f o r t h e c o u n t r y . I t h a s b e e n 
e s t i m a t e d t h a t t h e t o t a l g r o u n d w a t e r a v a i l a b l e t o u s e i s 3 5 7 
m i l l i o n c u b i c m e t e r s p e r y e a r . 3 1 D i f f e r e n t s t u d i e s h a v e 
e s t i m a t e d t h e t o t a l g r o u n d w a t e r ( r e n e w a b l e a n d n o n r e n e w a b l e ) 
i n J o r d a n a t 2 2 3 - 4 0 0 m i l l i o n c u b i c m e t e r s p e r y e a r ( B a l b e s i 
a n d B e n i - H a n i 1 9 9 0 , 4 7 ) . H o w e v e r , t h e t o t a l r e n e w a b l e g r o u n d 
w a t e r r e s o u r c e s h a v e b e e n e s t i m a t e d a t 2 7 5 m i l l i o n c u b i c 
m e t e r s a n n u a l l y ( W a t e r A u t h o r i t y 1 9 8 5 , 2 - 4 ) . 
J o r d a n i s d i v i d e d i n t o e l e v e n g r o u n d w a t e r r e g i o n s ( s e e 
T a b l e 4 . 3 a n d F i g u r e 4 . 4 a n d F i g u r e 4 . 5 ) . T h i s g r o u n d w a t e r 
v a r i e s i n t e r m s o f i t s s a l i n i t y l e v e l . F o r e x a m p l e , t h e g r o u n d 
w a t e r o f t h e Y a r m o u k R i v e r B a s i n i s o f g o o d q u a l i t y . T h e 
s a l i n i t y l e v e l r a n g e s b e t w e e n 2 8 0 - 9 0 0 p a r t i c l e s p e r m i l l i o n 
(PPM) . A l s o , t h e s a l i n i t y l e v e l o f t h e g r o u n d w a t e r i n t h e 
J o r d a n R i v e r b a s i n r a n g e s b e t w e e n 4 5 0 - 8 0 0 PPM, w h e r e a s t h a t o f 
t h e A z r a q b a s i n i s b e t w e e n 3 0 0 - 8 0 0 PPM. On t h e o t h e r h a n d , 
a m o n g s t t h e h i g h e s t l e v e l o f s a l i n i t y o f i t s g r o u n d w a t e r a r e 
t h o s e o f t h e J o r d a n V a l l e y b a s i n a n d t h e A m m a n - Z e r q a b a s i n , 
3 1
 T h i s t o t a l , i . e . , 357 MCM i n c l u d e s a b o u t 50 MCM, i n c l u d e d i n t h e 
J a f r b a s i n g r o u n d w a t e r , of t h e f o s s i l w a t e r e x t r a c t e d from t h e D i s i 
a q u i f e r which i s n o n r e n e w a b l e ( B a l b e s i and B e n i - H a n i 1990, 5 2 ) . 
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T a b l e 4 . 3 : J o r d a n G r o u n d W a t e r R e s o u r c e s 
( M i l l i o n C u b i c M e t e r / Y e a r ) 
A v a i l a b l e 
Q u a n t i t y S a l i n i t y L e v e l 
B a s i n ( M C M / Y e a r ) (PPM) 
Y a r m o u k R i v e r 5 3 . 0 2 8 0 - 9 0 0 
J o r d a n R i v e r 14 . 0 4 5 0 - 8 0 0 
J o r d a n V a l l e y 1 2 . 0 8 0 0 - 3 0 0 0 
A m m a n - Z e r q a 9 4 . 0 4 0 0 - 3 0 0 0 
D e a d S e a 6 0 . 0 5 0 0 - 1 0 0 0 
W a d i A r a b a 8 . 0 8 0 0 - 2 5 0 0 
R e d S e a 8 . 0 7 0 0 - 1 5 0 0 
J a f r 7 8 . 0 2 5 0 - 3 5 0 0 
A z r a q 2 0 . 0 3 0 0 - 8 0 0 
a l - S i r h a n 5 . 0 > 1 0 0 0 
Hammad 5 . 0 > 1 0 0 0 
T o t a l 3 5 7 . 0 
S o u r c e : B a l b e s i a n d B e n i - H a n i , " W a t e r R e s o u r c e s a n d I t s U s e s 
i n J o r d a n " , I n : C o n f e r e n c e o f A r a b C o u n t r i e s W a t e r 
R e s o u r c e s a n d I t s S t r a t e g i c I m p o r t a n c e ( i n A r a b i c ) 
E d i t e d b y : Mohammed A . a l - B a k h e i t a n d E l i a s S a l a m e h , 
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1: Yarmouk Basin. 
 
2: Jordan Valley Basin 
3: Jordan River Basin. 
4: Red Sea Basin. 
50 Mile 
·50 Km. 
c:::::I Israeli Occupied 
E:3 Territories. 
fi    t    Jorda .
86 
F i g u r e 4 . 5 : G r o u n d W a t e r R e s o u r c e s i n J o r d a n b y i t s M a j o r 
B a s i n . 
Jafr (21.8% 
Dead Sea (16. 
Yarmouk River (14.8%) 
Jordan River (3.9%) 
Jordan Valley (3.4%) 
Amman-Zerqa (26.3%) 




w h e r e t h e l e v e l o f s a l i n i t y v a r i e s b e t w e e n 8 0 0 - 3 0 0 0 PPM a n d 
b e t w e e n 4 0 0 - 3 0 0 0 PPM, r e s p e c t i v e l y ( s e e T a b l e 4 . 3 ) . R e c e n t l y , 
t h e o v e r p u m p i n g o f w a t e r f r o m s o m e o f t h e s e g r o u n d w a t e r 
b a s i n s a n d t h e i n t e r m i t t e n t r a i n f a l l t o r e c h a r g e t h e 
u n d e r g r o u n d w a t e r t a b l e s h a v e d e t e r i o r a t e d t h e q u a l i t y o f 
w a t e r a n d i n c r e a s e d i t s s a l i n i t y l e v e l . T h u s t h e h i g h l e v e l o f 
s a l i n i t y a f f e c t s t h e q u a l i t y o f w a t e r a n d i t s u s e s , 
p a r t i c u l a r l y d o m e s t i c a n d a g r i c u l t u r a l u s e s . I n g e n e r a l , A l -
W e s h a h ( 1 9 9 2 ) , f o r e x a m p l e , a r g u e s t h a t i r r i g a t i o n w a t e r w i t h 
s a l i n i t y l e v e l o f 1 0 0 0 PPM o r g r e a t e r i s a p r o b l e m t o m o s t 
c r o p s . N a f f a n d M a t s o n ( 1 9 8 4 ) a r g u e t h a t a s a l i n i t y l e v e l o f 
2 5 0 PPM o r m o r e i s t o o h a r m f u l f o r s o m e c r o p s s u c h a s c i t r u s 
f r u i t s . 
T h e D i s i A q u i f e r s y s t e m , w h i c h o c c u p i e s t h e s o u t h e r n p a r t 
o f t h e c o u n t r y , i s p r o b a b l y t h e m o s t i m p o r t a n t o f t h e t e n 
g r o u n d w a t e r r e g i o n s i n J o r d a n . H o w e v e r , i t i s e s s e n t i a l t o 
b e a r i n m i n d t h a t t h i s i s f o s s i l w a t e r : i t i s n o n r e n e w a b l e . 
A n o t h e r l i m i t a t i o n o f t h i s m a j o r g r o u n d w a t e r s o u r c e i s t h a t 
i t i s s h a r e d b e t w e e n J o r d a n a n d S a u d i A r a b i a , w i t h S a u d i 
A r a b i a p r o c u r i n g a s i g n i f i c a n t p o r t i o n o f t h e w a t e r f o r i t s 
p u r p o s e s . F o r i n s t a n c e , i n 1 9 7 7 J o r d a n s t a r t e d u t i l i z i n g t h e 
g r o u n d w a t e r o f t h e D i s i A q u i f e r a t Q a ' D i s i a n d S a h l E s 
S a w a n a t a n a n n u a l a v e r a g e r a t e o f 5 . 4 m i l l i o n c u b i c m e t e r s 
(MCM). I n 1 9 8 3 , 1 9 8 4 , a n d 1 9 8 5 J o r d a n h a d i n c r e a s e d i t s r a t e 
o f e x t r a c t i o n f r o m t h e s a m e a q u i f e r t o a n a n n u a l a v e r a g e r a t e 
o f 9 . 2 5 7 MCM, 1 0 . 5 1 0 MCM, a n d 1 2 . 6 4 4 MCM r e s p e c t i v e l y . On t h e 
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o t h e r h a n d , i n 1 9 8 3 , S a u d i A r a b i a ' s e x t r a c t i o n f r o m t h e s a m e 
a q u i f e r w a s a b o u t 6 . 5 1 3 MCM a n n u a l l y , a n d i n c r e a s e d t o 5 6 . 5 1 1 
MCM p e r y e a r a n d 9 5 . 3 5 1 MCM p e r y e a r f o r t h e y e a r s 1 9 8 4 a n d 
1 9 8 5 r e s p e c t i v e l y . A s t u d y 3 2 e s t i m a t e d t h a t J o r d a n c o u l d 
e x p e r i e n c e a s a f e y i e l d o f a b o u t 1 1 0 MCM p e r y e a r f o r a b o u t 
1 0 0 y e a r s f r o m t h e a q u i f e r i n t h e U p p e r W a d i Y u t u m - Q a ' D i s i 
- S a h l E s S a w a n - M u d a w a r a (NRA 1 9 8 8 , 1 4 7 - 1 5 0 ) . 
4 . 2 . 3 R e c y c l i n g W a t e r 
A s f a r a s a r t i f i c i a l s o u r c e s o f w a t e r a r e c o n c e r n e d , 
w a t e r r e c y c l i n g p l a y s a m a j o r r o l e i n J o r d a n ' s w a t e r s u p p l y 
s y s t e m . I n o r d e r t o m i n i m i z e t h e e f f e c t o f s h o r t a g e s i n i t s 
w a t e r r e s o u r c e s , J o r d a n s e e k s t h i s s o l u t i o n . H o w e v e r , t h e i d e a 
o f u s i n g r e c y c l e d w a t e r ( a f t e r m i x i n g i t w i t h n o n s a l i n e w a t e r ) 
i n i r r i g a t i o n o r r e p l e n i s h i n g u n d e r g r o u n d w a t e r a q u i f e r s i s 
c o n t r o v e r s i a l , e s p e c i a l l y i n t h e c u l t u r e o f M o s l e m c o u n t r i e s . 
Y e t , J o r d a n h a s a p l a n t o u s e t h i s s o u r c e o f w a t e r i n a 
l i m i t e d w a y , a t l e a s t f o r i r r i g a t i n g t h o s e a g r i c u l t u r a l 
p r o d u c t s t h a t a r e c o n s u m e d a s a c o o k e d p r o d u c t . F o r i n s t a n c e , 
t h i s w a t e r i s n o t u s e d t o i r r i g a t e c i t r u s o r o t h e r f r u i t 
p r o d u c e t h a t c a n b e c o n s u m e d u n c o o k e d . A m o n g s t t h e o t h e r A r a b 
c o u n t r i e s , Oman i s a n o t h e r s i m i l a r e x a m p l e f o r u s i n g r e c y c l e d 
w a t e r . Oman u s e s i t s r e c y c l e d w a t e r t o r e p l e n i s h i t s 
u n d e r g r o u n d a q u i f e r s ( C h a r n o c k 1 9 8 4 , 2 7 - 2 8 ) . T h e a d v a n t a g e , 
h o w e v e r , i n u s i n g r e c y c l e d w a t e r f o r i r r i g a t i o n i s t h a t i t 
3 2
 T h i s s t u d y was done by Howard Humphreys i n 198 6 (NRA 1988 , 164) . 
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m a k e s a v a i l a b l e m o r e o f t h e g o o d w a t e r f o r m u n i c i p a l a s w e l l 
a s f o r s o m e s p e c i f i c i n d u s t r i a l u s e s . F o r e x a m p l e , u s i n g 
r e c y c l e d w a t e r i n i r r i g a t i n g f o r a g e f a r m s w i l l a u g m e n t t h e 
s u p p l y o f w a t e r n e e d e d i n m u n i c i p a l a n d i n d u s t r i a l s e c t o r s b y 
d i v e r t i n g w a t e r o r i g i n a l l y u s e d i n i r r i g a t i o n t o b e u s e d i n 
m u n i c i p a l a n d i n d u s t r i a l s e c t o r a n d r e p l a c e d i t w i t h r e c y c l e d 
w a t e r . A s t u d y p e r f o r m e d b y t h e V a p p e n B y g g n a s B y r a n (VBB) i n 
1 9 7 7 e s t i m a t e d t h a t t h e q u a n t i t y o f e f f l u e n t f r o m Amman t o b e 
u s e d i n i r r i g a t i o n i s g i v e n i n T a b l e 4 . 4 . A c c o r d i n g t o t h i s 
s t u d y a b o u t 9 5 , 0 0 0 d u n u m s o f l a n d c o u l d b e i r r i g a t e d b y t h e 
y e a r 2 0 0 5 u s i n g r e c y c l e d w a t e r f r o m i n d u s t r i a l e f f l u e n t i n 
Amman a l o n e ( s e e T a b l e 4 . 4 ) . 
4 . 2 . 4 O t h e r S o u r c e s 
O t h e r p o t e n t i a l s o u r c e s f o r e n h a n c i n g J o r d a n ' s w a t e r 
s u p p l y a r e c u r r e n t l y b e i n g e x p l o r e d b y t h e J o r d a n i a n 
g o v e r n m e n t . O n e o f t h e s e o p t i o n s i s d e s a l i n a t i o n a n d t h e o t h e r 
i s t o i m p o r t w a t e r f r o m o t h e r c o u n t r i e s s u c h a s T u r k e y a n d 
I r a q . H o w e v e r , b o t h t h e s e o p t i o n s ( d e s a l i n a t i o n a n d t r a d i n g 
f o r w a t e r ) a r e l e a s t v i a b l e i n c o m p a r i s o n t o w a t e r r e c y c l i n g 
d u e t o t h e i r h i g h e c o n o m i c c o s t s a n d p o l i t i c a l i n f e a s i b i l i t y . 
T h e p r o c e s s o f d e s a l i n a t i n g s e a w a t e r i s h i g h l y 
e x p e n s i v e ; t h e e s t i m a t e d c o s t o f o n e c u b i c m e t e r r e a d y f o r u s e 
i s a b o u t JD 1 . 5 . I n c o n t r a s t , t h e c o s t o f e a c h c u b i c m e t e r o f 
t h e w a t e r a v a i l a b l e f r o m s o u r c e s o t h e r t h a n d e s a l i n a t i o n 
( r e c y c l i n g , f o r i n s t a n c e ) i s a t a n a v e r a g e o f JD 0 . 2 5 . T h e p l a n 
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T a b l e 4 . 4 : E x p e c t e d E f f l u e n t f r o m Amman R e g i o n a n d t h e A r e a 
t o b e I r r i g a t e d f o r S e l e c t e d Y e a r s 
Y e a r E f f l u e n t 
( M C M / Y e a r ) 
P o t e n t i a l I r r i g a t e d A r e a 
( 1 d u n u m = 1 0 00 S q r . m e t e r ) 
1 9 8 0 9 5 0 0 0 
1 9 9 0 2 4 1 4 0 0 0 
1 9 9 5 3 5 1 9 0 0 0 
2 0 0 0 4 6 2 6 0 0 0 
2 0 0 5 5 6 3 1 0 0 0 
S o u r c e : N a t u r , F . S . , " W a t e r S u p p l y f o r T h e A g r i c u l t u r a l 
S e c t o r , " I n : A g r i c u l t u r a l S e c t o r o f J o r d a n : P o l i c y a n d 
S y s t e m s S t u d i e s , E d i t e d b y : A . B . Z a h l a n , L o n d o n : 
I t h a c a P r e s s , 1 9 8 5 , p . 2 0 8 . 
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 t r,   t r    A i t l
t r,   ri lt r l t r   l  a
  i     l , :
    .
t o i m p o r t w a t e r f r o m T u r k e y i s c a l l e d t h e " p e a c e p l a n 
p r o j e c t . " A c c o r d i n g t o t h i s p l a n , w a t e r i s t o b e e x p o r t e d f r o m 
T u r k e y t o t h e G u l f c o u n t r i e s , v i a I r a q a n d t h r o u g h t h e d e s e r t s 
o f S y r i a a n d J o r d a n , i n e x c h a n g e f o r n a t u r a l g a s f r o m t h e G u l f 
c o u n t r i e s . R e c e n t l y , t h e r e h a v e b e e n t a l k s u n d e r w a y b e t w e e n 
J o r d a n a n d I r a q a b o u t a n o t h e r p o s s i b i l i t y t o w i t h d r a w w a t e r . 
A c c o r d i n g t o t h i s p l a n , w a t e r w i l l b e t a k e n f r o m t h e E u p h r a t e s 
i n I r a q v i a a c a n a l c o n s t r u c t e d i n t h e J o r d a n i a n e a s t e r n 
d e s e r t . T h i s w a t e r w i l l t h e n b e u s e d t o a u g m e n t t h e J o r d a n i a n 
w a t e r s u p p l y s y s t e m , e s p e c i a l l y f o r i r r i g a t i o n p u r p o s e s . An 
i n i t i a l s t u d y e s t i m a t e d t h e c o s t o f t h i s p a r t i c u l a r p r o j e c t t o 
b e r o u g h l y JD 2 . 0 p e r c u b i c m e t e r . 
H o w e v e r , a l l t h e s e o p t i o n s e n t a i l h i g h c o s t s , b o t h 
e c o n o m i c a l l y a n d p o l i t i c a l l y , a n d J o r d a n c a n n o t a f f o r d t h i s 
h i g h c o s t u n l e s s , a ) i t i s s h a r e d w i t h o t h e r s o r , b ) i t 
r e c e i v e s h e l p ( f i n a n c i a l l y a n d t e c h n i c a l l y ) f r o m o t h e r 
c o u n t r i e s o r i n t e r n a t i o n a l a g e n c i e s . P o l i t i c a l l y , t h e o p t i o n 
t o w i t h d r a w a n d u s e w a t e r f r o m o t h e r n a t i o n s s e e m s r a t h e r 
i m p r o b a b l e g i v e n t h e p r e s e n t p o l i t i c a l r e a l i t y o f t h e M i d d l e 
E a s t . B e f o r e t h e s e p l a n s c o u l d b e i m p l e m e n t e d , i t i s n e c e s s a r y 
t o s e t t l e t h e e n d l e s s p r o b l e m t h a t h a v e a r i s e n i n t h e M i d d l e 
E a s t s u c h a s t h o s e t h a t h a v e d e v e l o p e d a s a r e s u l t o f t h e G u l f 
W a r ( 1 9 9 1 ) a n d t h e o n - g o i n g I s r a e l i - A r a b c o n f l i c t . 3 3 H e n c e , 
However, t h e o n g o i n g p e a c e t a l k s be tween some Arab s t a t e s (such 
a s J o r d a n , S y r i a , Lebanon, and t h e P a l e s t i n i a n s ) and I s r a e l may p r e s e n t 
t h e a t m o s p h e r e s u i t a b l e f o r l a t e r c o o p e r a t i o n i n t h e r e g i o n a l deve lopmen t 
of w a t e r r e s o u r c e s i n t h e r e g i o n . 
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i t i s i m p o r t a n t t h a t r e a s o n a b l e s t a b i l i t y i n t h e M i d d l e E a s t 
i s e s t a b l i s h e d . A l s o , g i v e n t h e c u r r e n t s i t u a t i o n , t h e 
p r o b a b i l i t y o f m e e t i n g t h e s e p r e c o n d i t i o n s d o e s n o t a p p e a r t o 
b e v e r y g r e a t . T h e r e f o r e , t h e c u r r e n t p o l i t i c a l c o n d i t i o n s i n 
t h e M i d d l e E a s t l e a v e s J o r d a n w i t h t h e o p t i o n o f e f f i c i e n t l y 
u s i n g ( a n d r e c y c l i n g ) i t s w a t e r r e s o u r c e s a t h a n d , a n d s e t t l e 
d o w n t h e i s s u e o f i t s w a t e r r i g h t s i n t h e w a t e r o f t h e J o r d a n 
R i v e r b a s i n . 
4 . 3 S u m m a r y 
I n c o n c l u s i o n , i t i s e v i d e n t t h a t t h e J o r d a n w a t e r s u p p l y 
s y s t e m s u f f e r s f r o m b o t h c l i m a t o l o g i c a l a n d r i p a r i a n i s s u e s . 
F o r e x a m p l e , w i t h r e s p e c t t o t h e c l i m a t o l o g i c a l i s s u e s , i t i s 
c l e a r i n t h e s h o r t a g e s o f t h e r a i n f a l l t h a t J o r d a n r e c e i v e s , 
w h e r e a b o u t 8 5 p e r c e n t o f i t s r a i n f a l l e v a p o r a t e s . On t h e 
o t h e r h a n d , t h e r i p a r i a n o r w a t e r r i g h t s i s s u e s h a v e a d d e d t o 
t h e s c a r c i t y o f w a t e r r e s o u r c e s i n J o r d a n . 3 4 T h i s h a s b e e n 
a p p a r e n t i n t h e c a s e o f b o t h t h e J o r d a n a n d t h e Y a r m o u k 
r i v e r s . J o r d a n c u r r e n t l y r e c e i v e s n o t h i n g f r o m t h e J o r d a n 
R i v e r a n d b e t w e e n 1 0 0 - 1 1 0 m i l l i o n c u b i c m e t e r s p e r y e a r f r o m 
t h e Y a r m o u k R i v e r . 3 5 
About 36 p e r c e n t of J o r d a n w a t e r r e s o u r c e s i s s h a r e d w i t h o t h e r 
c o n t i g u o u s c o u n t r i e s w i t h whom J o r d a n s h a r e s u n s t a b l e r e l a t i o n s (Haddadin 
1990, 2 7 - 2 8 ) . 
The w a t e r a l l o t m e n t f o r J o r d a n i s 477 m i l l i o n c u b i c m e t e r s 
a n n u a l l y from b o t h r i v e r s , of which a b o u t 100 m i l l i o n c u b i c m e t e r s t o be 
r e c e i v e d from t h e J o r d a n R i v e r , and 377 m i l l i o n c u b i c m e t e r s t o be 
r e c e i v e d from t h e Yarmouk R i v e r (Cowell 1 9 9 3 ) . 
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T h e r e f o r e , b a s e d o n t h e a b o v e i n f o r m a t i o n , t h e t o t a l 
a n n u a l s u p p l y o f w a t e r i n J o r d a n may b e e s t i m a t e d a t 8 3 0 - 8 4 0 
m i l l i o n c u b i c m e t e r s . T h i s i n c l u d e s o n l y a b o u t 1 0 0 - 1 1 0 m i l l i o n 
c u b i c m e t e r s w h i c h c o m e s f r o m t h e Y a r m o u k R i v e r . I t i s a l s o 
w o r t h m e n t i o n i n g t h a t t h i s t o t a l d o e s n o t i n c l u d e t h e 
n o n r e n e w a b l e g r o u n d w a t e r f r o m t h e D i s i a q u i f e r w h i c h a m o u n t s 
a t a n a n n u a l e x t r a c t i o n o f 5 0 m i l l i o n c u b i c m e t e r s . 
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CHAPTER 5 
THEORETICAL FRAMEWORK 
N a t u r a l r e s o u r c e s a r e n o t e v e n l y d i s t r i b u t e d a l l o v e r t h e 
w o r l d . E n d o w m e n t s o f t h e s e r e s o u r c e s v a r y a m o n g c o u n t r i e s . T h e 
a v a i l a b i l i t y o f w a t e r a s a r e s o u r c e i s a p r i m e e x a m p l e o f t h i s 
d i s p a r i t y b e t w e e n c o u n t r i e s . T h e a l l o c a t i o n o f r e s o u r c e s h a s 
t o b e m a d e i n a w a y t h a t w i l l e n h a n c e t h e e c o n o m i c d e v e l o p m e n t 
a n d t h e w e l l - b e i n g o f t h e p e o p l e who l i v e i n t h e s e c o u n t r i e s . 
I n o t h e r w o r d s , e a c h c o u n t r y u n d e r s u c h c o n s t r a i n t s m u s t f i n d 
a w a y i n w h i c h i t c a n b e s t a l l o c a t e i t s g i v e n a n d l i m i t e d 
r e s o u r c e s a m o n g a l t e r n a t i v e p r o d u c t i o n p o s s i b i l i t i e s t o 
s a t i s f y f i n a l d e m a n d . J o r d a n i s a n e x a m p l e o f a c o u n t r y t h a t 
s u f f e r s d i s p r o p o r t i o n a t e l y f r o m t h i s a l l o c a t i o n p r o b l e m . 
T h i s c h a p t e r w i l l d i s c u s s t h e I n p u t - O u t p u t m o d e l a s a 
t h e o r e t i c a l f r a m e w o r k f o r t h e a n a l y s i s o f p l a n n i n g o f w a t e r 
r e s o u r c e s a n d i t s a l l o c a t i o n a m o n g d i f f e r e n t s e c t o r s i n t h e 
e c o n o m y . I t w i l l a l s o d i s c u s s d i f f e r e n t t y p e s o f i n p u t - o u t p u t 
m u l t i p l i e r s s u c h a s o u t p u t m u l t i p l i e r s , i n c o m e m u l t i p l i e r s , 
a n d e m p l o y m e n t m u l t i p l i e r s . A p p l i c a t i o n s t o J o r d a n ' s s p e c i f i c 
p r o b l e m w i l l b e m a d e i n t h e f i n a l t w o c h a p t e r s . 
 
t l      ov  the
 t       t  
i ili   t      l   this
i   t      has
     t il    i  develop
  l    l      co i .
    t    st i t  t find
          limited
   ti  ssi ilit  to
  .    l   t  th
rs rti t l     proble .
i  t r ill   t t l  
r ti l r    l i  f  f 
     t   th
.  ill   t   input-o t  
ulti li r    t t ulti li r ,  ,
 l ent ulti li r . pli ti s  '  spe i  
 ill     l  c
95 
5 . 1 T h e o r e t i c a l M o d e l 
T h e L e o n t i e f o p e n s t a t i c m o d e l 3 6 i s t h e t h e o r e t i c a l 
m o d e l t o b e u s e d a s a b a s e f o r t h e a n a l y s i s o f w a t e r u s e a n d 
a l l o c a t i o n w i t h i n t h e e c o n o m y o f J o r d a n . I n t h e f r a m e w o r k o f 
i n p u t - o u t p u t a n a l y s i s , t h e t o t a l o u t p u t p r o d u c e d b y e a c h 
i n d u s t r y i s e i t h e r c o n s u m e d a s a n i n t e r m e d i a t e i n p u t b y o t h e r 
i n d u s t r i e s , o r , s o m e t i m e s i n t e r n a l l y b y t h e p r o d u c i n g i n d u s t r y 
i t s e l f , o r , b y t h e f i n a l d e m a n d s e c t o r , o r b o t h . 
T h e i n p u t - o u t p u t t a b l e f o r a c e r t a i n c o u n t r y d e s c r i b e s 
t h e f l o w o f g o o d s a n d s e r v i c e s a m o n g d i f f e r e n t s e c t o r s o f i t s 
e c o n o m y . T h e f l o w o f g o o d s a n d s e r v i c e s c o u l d b e e i t h e r i n 
p h y s i c a l u n i t s o r i n m o n e y t e r m s . 
L e t t h e r e b e a n e c o n o m y w i t h n - p r o d u c i n g s e c t o r s a n d a 
f i n a l d e m a n d s e c t o r . We d e f i n e : 
t h e g r o s s o u t p u t o f s e c t o r i ; 
x'ij = t h e s a l e s o f s e c t o r i t o s e c t o r j ; 
A : a n n x n m a t r i x o f t e c h n i c a l c o e f f i c i e n t s ; 
I : t h e i d e n t i t y m a t r i x ; 
* i •• t h e f i n a l d e m a n d f o r s e c t o r i p r o d u c t . T h e n , 
o u t p u t o f s e c t o r i w i l l b e : 
n 
5=1 
w h e r e ( i = l , . . . , n ) 
3 6
 For f u r t h e r d i s c u s s i o n of t h e t h e o r y , s e e a s e x a m p l e s , L e o n t i e f 
(1953 , 1 9 8 6 ) , Dorfman ( 1 9 5 8 ) , and Miernyk ( 1 9 6 5 ) . 
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L e t a ± j b e t h e t e c h n i c a l ( i n p u t ) c o e f f i c i e n t w h i c h r e p r e s e n t s 
t h e a m o u n t ( v a l u e ) o f s e c t o r i ' s o u t p u t n e e d e d t o p r o d u c e o n e 
u n i t ( o n e d o l l a r ) o f s e c t o r j ' s o u t p u t ; t h u s , u s i n g t h e 
a s s u m p t i o n o f c o n s t a n t p r o d u c t i o n c o e f f i c i e n t , we g e t : 
a ± j = X i j / X j 
o r 
X i j = a i j 
w h i c h m e a n s t h a t t h e t o t a l v a l u e o f p u r c h a s e s o f g o o d s a n d 
s e r v i c e s b y s e c t o r j f r o m s e c t o r i i s a ^ X j . 
S o , f o r a g i v e n t a r g e t o f f i n a l d e m a n d o n g o o d s a n d 
s e r v i c e s , Y, t h i s r e l a t i o n d e f i n e s h o w m u c h e a c h p r o d u c i n g 
s e c t o r m u s t p r o d u c e i n o r d e r t h a t i t w i l l s a t i s f y t h i s b u n d l e 
o f f i n a l d e m a n d o n g o o d s a n d s e r v i c e s , i . e . , 
X - AX + Y ( 5 . 2 ) 
S o f o r a n e c o n o m y w i t h " n " p r o d u c i n g s e c t o r s , t h e t o t a l o u t p u t 
o f e a c h s e c t o r c a n b e w r i t t e n a s : 
* i = a i i * i + < 3 i 2 x > + - . . * a i X + * i 




nlXl+a^X2 + • • • +aJ<n+Yn 
o r ; b y r e a r r a n g i n g t h e a b o v e e q u a t i o n s we g e t : 
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i   t        a
       ij j •
   t  l    a
,       produ in
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 l      i.e.,
= X  ( .
    i      l o t  
     rit  as:
Xl ll Xl +a1 2 + . . +al~n  Y l 
x2 =a21x1 +a22x2 +· •• +a2~n+Y2 
     t  g t:
(5.3) 
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( l - a 1 1 ) X 1 - a 1 2 X 2 - . . . - a l n X n 
- a 2 i X : + ( l - a 2 2 ) X 2 - . . . - a 2 n X n 
~~
 a 3 i X i — a 3 2 X 2 + ( 1 — a 3 3 ) X 3 — . . . -
~
 a n i X i - a n 2 ^ 2 - . . . . + ( l - a n n ) X n 
a 3nX n 
= Y-
= Y-
= Y 3 
= Y, 
W r i t t e n i n a m a t r i x f o r m , we g e t : 
_ * _ 
. 4 ' ann. . 4 
( 5 . 4 ) 
w h e r e 
X x , . . . , X n : a v e c t o r o f o u t p u t v a l u e s ; 
A o r [ a i ; J , s ] : a m a t r i x o f t e c h n i c a l c o e f f i c i e n t s ; 
Ylf Y n : a v e c t o r o f f i n a l d e m a n d ( i n v a l u e 
t e r m s ) . 
o r ; i n a r e d u c e d f o r m : 
X
* - A** " f ( 5 . 5 ) 
x* = [ j - A ] - 1 y* 
w h e r e : 
X* : o u t p u t v e c t o r ; 
Y* : f i n a l d e m a n d v e c t o r ; a n d 
[ I - A ] - 1 : t h e L e o n t i e f i n v e r s e m a t r i x . 
T h e g e n e r a l s o l u t i o n o f e q u a t i o n ( 5 . 5 ) d e t e r m i n e s how 
m u c h e a c h s e c t o r o f t h e e c o n o m y m u s t p r o d u c e i n o r d e r t o 
s a t i s f y a g i v e n l e v e l o f f i n a l d e m a n d . F o r e q u a t i o n ( 5 . 5 ) t o 
h a v e a u n i q u e s o l u t i o n i n t h e f o r m o f [ I - A ] - 1 * Y, i t i s 
n e c e s s a r y t h a t [ I - A] s h o u l d b e a n o n s i n g u l a r m a t r i x , i . e . , 
t h a t t h e d e t e r m i n a n t o f [ I - A] d o e s n o t e q u a l z e r o . T h i s 
a s s u m p t i o n l e a d s t o t h e e x i s t e n c e o f a n i n v e r s e f o r t h e m a t r i x 
ll ) l  a1n  
1 1 1- 2 )  '" a 2n  
- a 31X1 - 32X2  ( -a ) X3 - .. a 3n  
......................................... 
rit   tr  , g t:
r : 
li . , n
 ij'  
ll ••. , n 
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X· = [I - A] -1 y. ( .
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[ I - A] . 
I f we a s s u m e t h a t B = [ I - A ] - 1 , a n d b A j ' s r e p r e s e n t t h e 
e l e m e n t s o f t h e [ I - A ] - 1 m a t r i x . E a c h e l e m e n t o f t h e [ I - A ] - 1 
r e p r e s e n t s t h e d i r e c t a n d i n d i r e c t r e q u i r e m e n t s o f o u t p u t o f 
s e c t o r i p e r u n i t o f f i n a l d e m a n d . I n o t h e r w o r d s , t h e l e v e l 
o f g r o s s o u t p u t o f e a c h s e c t o r d e p e n d s o n t h e l e v e l o f f i n a l 
d e m a n d f o r t h e o u t p u t o f a l l s e c t o r s . 
5 . 1 . 1 A s s u m p t i o n s o f t h e M o d e l 
T h e f o l l o w i n g a s s u m p t i o n s h a v e b e e n u s e d t h r o u g h o u t t h e 
s t u d y : 
a ) T h e m o d e l a s s u m e s t h a t t h e r e a r e f i x e d p r o p o r t i o n s i n a l l 
p r o d u c t i o n p r o c e s s . T h a t i s , n o m a t t e r h o w m u c h t h e o u t p u t o f 
c e r t a i n s e c t o r w i l l b e , t h e p r o p o r t i o n o f e a c h i n p u t u s e d i n 
i t s p r o d u c t i o n p r o c e s s w i l l s t a y t h e s a m e . F o r e x a m p l e , t h e 
p r o p o r t i o n o f g o o d s 1 a n d 2 a s i n p u t s t o p r o c e s s 2 i s a 1 2 / a 2 2 . 
b ) C o n s t a n t r e t u r n t o s c a l e , i . e , i f t h e o u t p u t o f s e c t o r j 
d o u b l e d , t h e n i t s i n p u t f r o m s e c t o r i w i l l d o u b l e t o o . ( x ± j = 
a ± j Xj) . 
c ) I t i s a l s o a s s u m e d t h a t t h e r e a r e n o s i g n i f i c a n t c h a n g e s i n 
t e c h n o l o g y o v e r t i m e . So t h e p r o d u c t i o n s t r u c t u r e o f t h e 
e c o n o m y w i l l f o l l o w t h e s t r u c t u r e o f t h e t e c h n o l o g i c a l m a t r i x 
( i . e . , m a t r i x A a s d e f i n e d a b o v e ) . 
 . 
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d ) When g o o d s a r e m e a s u r e d i n v a l u e t e r m s , i t i s a s s u m e d t h a t 
r e l a t i v e p r i c e s a r e s t a b l e . 
5 . 2 T y p e s o f M u l t i p l i e r s 
F o r t h e p u r p o s e o f t h i s s t u d y , t h r e e t y p e s o f m u l t i p l i e r s 
w i l l b e i n t r o d u c e d . T h e s e m u l t i p l i e r s a r e t h e o u t p u t 
m u l t i p l i e r , t h e i n c o m e m u l t i p l i e r , a n d t h e e m p l o y m e n t 
m u l t i p l i e r . 3 7 
T h e o u t p u t m u l t i p l i e r s h o w s w h i c h s e c t o r o f t h e e c o n o m y 
w i l l h a v e t h e h i g h e s t i m p a c t i n t e r m s o f t o t a l d o l l a r v a l u e o f 
o u t p u t g e n e r a t e d f r o m c e r t a i n s p e n d i n g . I t c a n b e f o u n d b y 
s u m m i n g u p e a c h c o l u m n o f t h e L e o n t i e f i n v e r s e m a t r i x 
( [ I - A ] - 1 ) . S o i n t h i s c a s e we w i l l h a v e o u t p u t m u l t i p l i e r f o r 
e a c h i n d u s t r y i n t h e e c o n o m y . 
T h e i n c o m e m u l t i p l i e r o n t h e o t h e r h a n d a r i s e s f r o m t h e 
f a c t t h a t e a c h i n d u s t r y b e s i d e s u s i n g t h e o t h e r s e c t o r s o u t p u t 
a s i n p u t i n t h e i r own p r o d u c t i o n p r o c e s s , a l s o u s e s l a b o r a s 
a n i n p u t i n p r o d u c t i o n . T h e r e a r e t w o t y p e s o f i n c o m e 
m u l t i p l i e r s : T y p e O n e I n c o m e M u l t i p l i e r (Ml) a n d T y p e Two 
I n c o m e M u l t i p l i e r (M2) . Ml t a k e s i n t o c o n s i d e r a t i o n t h e c h a n g e 
i n i n c o m e ( d i r e c t a n d i n d i r e c t ) r e s u l t i n g f r o m a o n e J o r d a n i a n 
D i n a r i n c r e a s e i n t h e v a l u e o f o u t p u t o f a l l i n d u s t r i e s i n t h e 
p r o c e s s i n g s e c t o r s . I t c a n b e c a l c u l a t e d b y f i r s t f i n d i n g a 
r o w r e p r e s e n t i n g t h e r e l a t i o n s h i p b e t w e e n t h e i n c o m e o f t h e 
3 7
 For more i n f o r m a t i o n on t h e s o - c a l l e d i n p u t - o u t p u t m u l t i p l i e r s , 
s e e , f o r e x a m p l e , Moore and P e t e r s e n ( 1 9 5 5 ) , H i r s c h ( 1 9 5 9 ) , B r a d l e y 
( 1 9 6 7 ) , and B r a d l e y and Gander ( 1 9 6 8 ) . 
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l a b o r t o t h e t o t a l o u t p u t o f t h e c o r r e s p o n d i n g s e c t o r . T h e n , 
m u l t i p l y i n g t h i s v e c t o r b y t h e L e o n t i e f i n v e r s e m a t r i x w i l l 
g i v e u s t h e d i r e c t a n d i n d i r e c t c h a n g e s o f i n c o m e . D i v i d i n g 
t h e d i r e c t a n d i n d i r e c t v e c t o r o f i n c o m e c h a n g e s b y t h e v e c t o r 
o f d i r e c t i n c o m e c h a n g e s w i l l p r o v i d e u s w i t h t h e M l . T h a t i s , 
i f we a s s u m e t h a t : 
R : a v e c t o r o f d i r e c t i n c o m e c h a n g e s ( 1 - J / X J , w h e r e I j i s 
t h e w a g e s a n d s a l a r i e s p a i d b y s e c t o r j ) ; 
S : a v e c t o r o f d i r e c t a n d i n d i r e c t i n c o m e c h a n g e s ; i . e : 
S = R [ I - A ] " 1 
T h e n : 
Ml = — ( 5 . 6 ) 
R 
I n t h e c a s e o f M2, we n e e d t o m a k e s o m e m o d i f i c a t i o n s t o 
t h e i n p u t - o u t p u t t a b l e b e f o r e d o i n g t h e c a l c u l a t i o n s . T h a t i s , 
t h e h o u s e h o l d s e c t o r i s c o n s i d e r e d e n d o g e n o u s t o t h e m o d e l . 
T h u s we i n c l u d e t h e r o w a n d t h e c o l u m n o f t h e h o u s e h o l d s e c t o r 
i n t h e o r i g i n a l m a t r i x o f t e c h n i c a l c o e f f i c i e n t s . T h e n we f i n d 
t h e L e o n t i e f i n v e r s e m a t r i x f o r t h e n e w t e c h n o l o g i c a l 
c o e f f i c i e n t m a t r i x w i t h h o u s e h o l d c o n s u m p t i o n e n d o g e n o u s t o 
t h e s y s t e m . T h e n e w L e o n t i e f i n v e r s e m a t r i x i n c l u d e s n o t o n l y 
d i r e c t a n d i n d i r e c t i n c o m e c h a n g e s b u t a l s o i n d u c e d c h a n g e s i n 
t h e h o u s e h o l d s e c t o r . A f t e r t h a t we d i v i d e t h e r o w o f t h e 
h o u s e h o l d f r o m t h e n e w L e o n t i e f i n v e r s e m a t r i x ( w h e r e 
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h o u s e h o l d s e c t o r i s e n d o g e n o u s ) b y t h e r o w o f d i r e c t i n c o m e , 
i . e , l a b o r i n p u t p e r u n i t o f o u t p u t . T h e r e s u l t , t h e n , w i l l b e 
M 2 . T h u s , i f we a s s u m e t h a t : 
H : a v e c t o r o f d i r e c t , i n d i r e c t , a n d i n d u c e d i n c o m e 
c h a n g e s ; i . e , t h e h o u s e h o l d r o w o f t h e n e w L e o n t i e f 
i n v e r s e m a t r i x ( h o u s e h o l d e n d o g e n o u s ) ; 
R : a v e c t o r o f d i r e c t i n c o m e c h a n g e s ( l j / X j , w h e r e l j i s 
t h e w a g e s a n d s a l a r i e s p a i d b y s e c t o r j ) ; t h e n 
M2 = - ( 5 . 7 ) 
R 
T h e e m p l o y m e n t m u l t i p l i e r i s u s e d t o s h o w t h e i m p a c t o f 
a c h a n g e i n t h e d e m a n d o n e m p l o y m e n t l e v e l s a c r o s s d i f f e r e n t 
s e c t o r s i n t h e e c o n o m y . I n c a l c u l a t i n g t h i s t y p e o f 
m u l t i p l i e r , t h e p h y s i c a l u n i t s o f l a b o r ( i . e . , i n p e r s o n -
y e a r s ) w i l l b e u s e d . T h u s t o b e i n l i n e w i t h w h a t h a s b e e n 
d o n e i n t h e c a s e o f i n c o m e m u l t i p l i e r s , we w o u l d u s e t h e s a m e 
m e t h o d o l o g y i n f i n d i n g b o t h T y p e I a n d T y p e I I e m p l o y m e n t 
m u l t i p l i e r s . An e x c e p t i o n t o t h i s c a s e i s t h a t e m p l o y m e n t i s 
g i v e n i n t e r m s o f p h y s i c a l u n i t s r a t h e r t h a n i n t e r m s o f 
i n c o m e p a y m e n t s t o t h e h o u s e h o l d . So t h e r e w i l l b e t w o t y p e s 
o f e m p l o y m e n t m u l t i p l i e r s : T y p e I a n d T y p e I I . 
T y p e I e m p l o y m e n t m u l t i p l i e r t a k e s i n t o c o n s i d e r a t i o n t h e 
e f f e c t o f c h a n g e i n f i n a l d e m a n d o n t h e l e v e l o f e m p l o y m e n t b y 
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d i f f e r e n t s e c t o r s i n t h e e c o n o m y w h e r e t h e h o u s e h o l d s e c t o r i s 
e x o g e n o u s . T y p e I e m p l o y m e n t m u l t i p l i e r i s g i v e n b y t h e 
f o l l o w i n g e q u a t i o n : 
Type I Employment Multiplier = * [ J - Ag]'1 * e j 1 ( 5 . 8 ) 
w h e r e 
e-j : m a t r i x o f d i r e c t e m p l o y m e n t ( i n p h y s i c a l u n i t s ) / 
o u t p u t r a t i o s ; 
A g : t h e a g g r e g a t e d i n p u t - o u t p u t m a t r i x (9 x 9 ) ; 
[ I - A g ] _ 1 : t h e L e o n t i e f i n v e r s e m a t r i x o f t h e a g g r e g a t e d 
s e c t o r s (9 x 9 ) ; 
e d : t h e d i a g o n a l m a t r i x o f t h e d i r e c t e m p l o y m e n t / o u t p u t 
r a t i o . 
I n t h e c a s e o f T y p e I I e m p l o y m e n t m u l t i p l i e r , ( a s i n T y p e 
I I I n c o m e m u l t i p l i e r ) n o t o n l y a r e t h e d i r e c t a n d i n d i r e c t 
e m p l o y m e n t e f f e c t s a r e c o n s i d e r e d , b u t a l s o t h e i n d u c e d e f f e c t 
i s a d d e d t o b o t h d i r e c t a n d i n d i r e c t e m p l o y m e n t e f f e c t s . 
T h e r e f o r e , a m o d i f i c a t i o n t o t h e m a t r i x o f t h e a g g r e g a t e d 
m o d e l w i l l b e a p p l i e d . T h i s m o d i f i c a t i o n w i l l b e r e p r e s e n t e d 
b y i n t r o d u c i n g t h e h o u s e h o l d s e c t o r i n t o t h e s y s t e m , i . e . , 
m a k i n g t h e h o u s e h o l d s e c t o r a s e n d o g e n o u s t o t h e s y s t e m . T h e n , 
a f t e r f i n d i n g t h e i n v e r s e o f t h e m a t r i x [ I - A g ] we 
p r e m u l t i p l y t h i s i n v e r t e d m a t r i x b y t h e v e c t o r o f d i r e c t 
e m p l o y m e n t - o u t p u t t o g e t t h e d i r e c t , i n d i r e c t , a n d i n d u c e d 
e m p l o y m e n t e f f e c t . T h e n b y d i v i d i n g t h e n e w o u t p u t o f t h i s 
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m u l t i p l i c a t i o n b y t h e d i r e c t e m p l o y m e n t e f f e c t f o r t h e 
c o r r e s p o n d i n g s e c t o r , we g e t T y p e I I e m p l o y m e n t m u l t i p l i e r f o r 
e a c h s e c t o r ( s e e e q u a t i o n 5 . 8 a b o v e ) . A l s o i t i s a s s u m e d t h a t 
t h e r e i s a l i n e a r r e l a t i o n s h i p b e t w e e n e m p l o y m e n t a n d g r o s s 
o u t p u t o f e a c h s e c t o r i n t h e e c o n o m y . 
5 . 3 S u m m a r y 
I n c o n c l u s i o n t h e n , t h i s m o d e l , t h e L e o n t i e f o p e n s t a t i c 
m o d e l , i s u s e d i n t h e d i s s e r t a t i o n h e r e t o a n a l y z e t h e w a t e r 
s u p p l y s y s t e m i n J o r d a n a n d i t s a l l o c a t i o n a m o n g s t t h e v a r i o u s 
s e c t o r s o f t h e e c o n o m y . A c l o s e r a n a l y s i s o f t h e w a t e r s y s t e m 
u s i n g t h e L e o n t i e f o p e n s t a t i c m o d e l w i l l e n a b l e u s t o 
i n v e s t i g a t e t h e d i r e c t a n d i n d i r e c t d e m a n d f o r w a t e r a m o n g s t 
t h e d i f f e r e n t s e c t o r s o f t h e J o r d a n i a n e c o n o m y a n d t h e 
i n t e r r e l a t i o n s h i p o f t h e s e s e c t o r s a n d t h e i r i m p a c t o n w a t e r 
r e s o u r c e s . T h e f o l l o w i n g c h a p t e r w i l l m a k e u s e o f t h i s m o d e l 
t o a p p l y i t t o t h e J o r d a n i a n e c o n o m y . 
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CHAPTER 6 
EMPIRICAL A P P L I C A T I O N S OF THE THEORETICAL MODEL 
FOR LONG-RUN PLANNING 
S i n c e i t s d e v e l o p m e n t i n 1 9 3 0 s b y P r o f e s s o r W a s s i l y 
L e o n t i e f , t h e i n p u t - o u t p u t a p p r o a c h h a s b e e n w i d e l y u s e d a s a 
t o o l i n a n a l y z i n g r e g i o n a l a n d n a t i o n a l e c o n o m i e s . I t s b a s i c 
t h e m e i s t h a t t h e e c o n o m y o f a c e r t a i n r e g i o n o r c o u n t r y i s 
d i v i d e d i n t o d i f f e r e n t s e c t o r s o r i n d u s t r i e s . 3 8 E a c h s e c t o r ' s 
o u t p u t c o u l d b e u s e d a s a n i n p u t b y o t h e r s e c t o r s a s w e l l a s 
t h e s e c t o r i t s e l f . So t h e i n p u t - o u t p u t t a b l e f o r a p a r t i c u l a r 
c o u n t r y s h o w s t h e f l o w o f g o o d s a n d s e r v i c e s a m o n g i t s 
d i f f e r e n t s e c t o r s i n a c e r t a i n t i m e p e r i o d . T h e f l o w o f g o o d s 
a n d s e r v i c e s c o u l d b e r e p r e s e n t e d e i t h e r b y p h y s i c a l u n i t s o r 
i n v a l u e t e r m s . 
T h i s c h a p t e r w i l l p r e s e n t a g e n e r a l d e s c r i p t i o n o f t h e 
i n p u t - o u t p u t t a b l e s o f J o r d a n e c o n o m y f o r t h e b a s e y e a r 1 9 8 3 . 
I t a l s o s h o w s t h e e m p i r i c a l r e s u l t s . Two s p e c i f i c e f f e c t s f o r 
t h e e c o n o m y a r e c o n s i d e r e d . T h e y a r e i n c o m e a n d e m p l o y m e n t 
e f f e c t s a s a r e s u l t o f c h a n g e s i n t h e d e m a n d o f e a c h s e c t o r . 
A d d i t i o n a l l y , t h e i n p u t - o u t p u t m u l t i p l i e r s w i l l b e p r e s e n t e d . 
The t e r m s e c t o r o r i n d u s t r y w i l l be u s e d i n t e r c h a n g e a b l y t h r o u g h 
o u t t h e s t u d y . 
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T h e s e a r e o u t p u t , i n c o m e , a n d e m p l o y m e n t m u l t i p l i e r s a s 
d e v e l o p e d i n t h e p r e c e d i n g C h a p t e r . 
6 . 1 An O v e r v i e w o f J o r d a n ' s I n p u t - O u t p u t T a b l e s 
T h e r e a r e t h r e e b a s i c t a b l e s n e c e s s a r y i n t h e a n a l y s i s o f 
o u r i n p u t - o u t p u t m o d e l : T h e i n p u t - o u t p u t f l o w ( o r 
i n t e r i n d u s t r y t r a n s a c t i o n s ) t a b l e , J o r d a n 1 9 8 3 ( s e e T a b l e 
6 . 1 ) ; t h e i n p u t - o u t p u t t e c h n i c a l c o e f f i c i e n t s ( o r d i r e c t 
r e q u i r e m e n t s ) t a b l e ( s e e T a b l e 6 . 2 ) ; a n d t h e t a b l e o f d i r e c t 
a n d i n d i r e c t r e q u i r e m e n t s p e r JD 1 . 0 o f f i n a l d e m a n d ( s e e 
T a b l e 6 . 3 ) . 
6 . 1 . 1 T h e I n p u t - O u t p u t F l o w T a b l e 
T a b l e 6 . 1 s h o w s t h e i n p u t - o u t p u t f l o w o f g o o d s a n d 
s e r v i c e s f o r t h e J o r d a n i a n e c o n o m y i n v a l u e t e r m s ( t h o u s a n d s 
o f J D s ) . T h e i n p u t - o u t p u t t a b l e f o r J o r d a n h a s b e e n d i v i d e d 
i n t o t h r e e g r o u p s : p r o c e s s i n g s e c t o r s , f i n a l d e m a n d s e c t o r s , 
a n d f i n a l p a y m e n t s s e c t o r s . 
6 . 1 . 1 . 1 T h e P r o c e s s i n g S e c t o r s 
T h e p r o c e s s i n g s e c t o r s , a s s h o w n i n T a b l e 6 . 1 , a r e 
r e p r e s e n t e d b y t h e f i r s t t h i r t y - f i v e s e c t o r s . T h e n u m b e r s i n 
t h e t a b l e s h o w t h e t r a n s a c t i o n s a l l o c a t e d t o t h e s e d i f f e r e n t 
i n d u s t r i e s . F o r e x a m p l e , i f we c o n s i d e r c o l u m n 1 
( A g r i c u l t u r e ) , i t s h o w s t h e a m o u n t o f g o o d s a n d s e r v i c e s 
p u r c h a s e d f r o m d i f f e r e n t s e c t o r s , i n c l u d i n g t h e A g r i c u l t u r e 
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T a b l e 6 . 1 : I n p u t - O u t p u t F l o w T a b l e f o r J o r d a n , 1 9 8 3 ( i n t h o u s a n d s 
J o r d a n i a n D i n a r s ) 
INTERMEDIATE DEMAND 
TO FERTILIZ. OTHER GRAIN OTHER PREPARED 
AGRI­ MINERAL MINING 4 MILL BAKERY CONFEC­ FOOD ANIMAL BEVE CULTURE MINING CRUDE OIL PRODUCTS PRODUCTS TIONARY MANUFACTURE FOOD AGE 
FROM 1 2 3 4 5 6 7 8 9 
AGRICULTURE 1 9596 0 0 12142 20577 1478 102655 7196 774 FERTILIZER MINERAL MINING 2 2148 0 0 0 0 0 0 0 0 OTHER MINING f. CRUDE OIL 3 0 0 4731 6 271 0 6 0 0 GRAIN MILL PRODUCTS 4 0 0 0 295 6468 100 9 59 0 BAKERY PRODUCTS 5 0 0 0 1 81 0 3 0 0 CONFECTIONARY 6 0 0 0 0 25 312 23 0 283 OTHER FOOD MANUFACTURE 7 0 0 0 42 1922 1692 3402 3963 1302 PREPARED ANIMAL FOOD 8 1 5569 0 0 0 0 0 0 449 0 BEVERAGES 9 0 0 0 0 0 0 0 0 19 TOBACCO 10 0 0 0 0 0 0 0 0 0 TEXTILE MANUFACTURE 11 0 128 9 351 441 0 0 112 0 WEARING APPAREL 12 0 0 0 0 0 0 0 0 0 LEATHER 4 FOOTWEAR 13 0 0 0 0 0 0 0 0 0 WOOD. CORK i FURNITURE 14 0 0 0 0 0 0 14 0 220 PAPER I PAPER PRODUCTS 15 0 153 0 1 0 675 664 1332 122 334 PRINTING i PUBLISHING 16 0 102 2 7 38 12 18 3 16 IND. 1 OTHER CHEMICALS 17 7495 327 411 2 1779 41 299 186 1068 PETROLEUM REFINERY 18 1877 6205 64 5 157 1275 116 294 85 195 RUBBER i PLASTIC 19 376 0 0 38 842 10 937 14 268 POTTERY S GLASS 20 0 0 0 0 0 0 15 0 119 CEMENT, LIME S PLASTER 21 0 0 9 0 0 0 0 0 0 OTHER NONMETAL MIN. PRODS. 22 0 0 0 0 0 0 0 0 0 BASIC METAL INDUSTRIES 23 0 0 0 0 68 34 91 0 70 FABRICATED METAL PRODUCTS 24 0 0 0 0 0 2 546 0 768 MACHINERY (NONELECTRICAL) 25 0 3365 302 551 162 17 178 46 488 ELECT, i TRANSPORT EQUIP. 26 0 0 0 0 0 0 0 0 0 MISCELLANEOUS MANUFACTURING 27 0 0 0 0 37 0 0 0 0 ELECTRICITY 28 0 34 77 66 124 487 65 331 12 1 90 
WATER SUPPLY 29 3029 3 0 3 183 28 52 2 311 
CONSTRUCTION 30 0 0 0 9 91 8 28 2 16 
DISTRIBUTION 31 122992 14043 438 2283 3640 1509 27462 1306 3336 TRANSPORT 4 COMMUNICATION 32 1 249 1 1625 63 18 104 4 18 80 163 FINANCE 4 BUSINESS SF.RVS . 33 157 2072 1 97 1 79 136 61 142 1 00 235 HEALTH 4 EDUCATION 34 0 0 0 0 0 0 0 0 0 OTHER SERVICES 35 634 10968 68 20 78 48 28 16 320 TOTAL INTERMEDIATE INPUTS 36 165122 52468 694 1 16238 39380 6201 137883 13753 1 0495 WAGES i OTHER BENEFITS 37 25100 1 4344 1266 491 1485 420 1714 255 1735 OTHER VALUE ADDED 38 84900 14280 8076 2865 2144 775 1993 905 6259 TOTAL VALUE ADDED 39 110000 28624 9342 3356 3629 1 1 95 3707 1 1 60 7994 
TOTAL DOMEST IC~OUTPUT 4 0" 275122" 81092 1 6283 19594 43009 7396 141590 14" 913 1 84 8 9 
IMPORTS 41 101246 7364 208700 5072 1093 3693 72966 4411 2577 TOTAL SUPPLY 42 376368 884 56 224983 24666 44 102 11089 214556 1 9324 21066 
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WOOD. CORK , FURNITURE 
PAPER , PAPER PRODUCTS 
PRINTING, PUBLISHING 
IND. , OTHER CHEMICALS 
PeTROLEUH REfINERY 
RUBgER & PLASTIC 
POTTERY' GLASS 
CEMENT. LIME' PLASTER 
OTHER NONMETAL MUI. PRODS. 
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T a b l e 6 . 1 C o n t i n u e d 
LEATHER WOOD. PAPER PRINTING IND. t RUBBER POTTERY CEMENT. TEXTILE WEARING 1 CORK t ( ( OTHER PETROLEUM ( ( LIME ( TOBACCO MANUFACTUR APPAREL FOOTWEAR FURNITURE PRODUCTS PUBLISHING CHEMICALS REFINERY PLASTIC GLASS PLASTER 
10 11 12 13 14 IS 16 17 18 19 20 21 
8642 743 0 5 0 0 0 43 0 16 0 0 0 0 0 0 0 0 0 12734 0 1 6 0 0 0 0 0 0 0 0 34 192823 105 85 576 0 32 0 0 0 0 0 31 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 28 6 0 0 0 0 4 0 543 0 72 0 414 21 20 0 0 0 0 0 0 0 0 0 0 0 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 53 0 0 0 0 0 0 0 0 0 0 0 0 4134 5451 475 93 905 11 224 0 10 0 0 0 2 22 0 0 0 0 0 18 0 0 0 0 0 0 1875 2 0 0 0 0 66 0 0 0 0 0 10 6422 4 0 38 0 2 0 0 1701 9 91 54 3 9331 3134 4811 0 4 7 1035 7 6 25 1 8 9 24 3 124 73 15 2 68 31 1100 235 4 52 699 543 363 26103 797 4287 36 229 29 53 79 55 107 294 71 2121 12211 879 147 5727 0 2 8 83 68 92 131 94 0 900 0 0 0 0 0 0 15 0 0 533 0 0 6 0 0 0 0 0 0 0 0 3 0 0 69 0 0 0 0 0 0 0 0 0 0 0 2 0 0 1 5 0 177 1 15 482 0 389 73 451 0 1 0 4 502 1 0 0 0 0 S 0 262 188 88 73 96 483 88 916 714 283 0 0 0 0 0 0 0 0 0 0 0 5 1 0 0 0 140 68 0 0 0 3 0 78 0 0 92 134 188 70 166 237 65 361 1 79 413 17 1983 
9 2 1 0 17 1 1 2 46 6 22 3 44 
0 33 10 0 19 1 1 12 0 8 21 1 49 
2468 2517 1907 2083 6608 3799 1646 13278 4322 2543 4527 4515 107 46 59 15 56 263 37 644 2585 127 5 125 239 306 66 72 86 512 158 1211 332 226 30 32 0 0 0 0 0 0 0 0 608 0 0 0 90 324 159 99 134 198 67 887 816 190 56 2170 1 3730 9637 8534 6054 1 5279 16781 5803 65163 215519 1 0620 5078 17004 2217 1343 2268 1 1 56 2098 2140 2121 7756 9624 1617 2280 3465 2 718 9 1752 1855 2681 4380 1982 1600 10109 16703 3799 722 0 16335 29406 3095 4 123 3837 6478 4 122 3721 17865 26327 54 1 6 9500 1 9800 
43136 12732 12657 9891 21757 20903 9524 83028 241846 16036 1 4 578 36804 
2321 35064 22903 631 5 35527 12023 4985 51608 6809 1 8405 9521 22820 45457 47796 35560 1 6206 57284 32926 1 4 509 134636 248655 3444 1 24099 59624 
l   1  
LEATHER WOOD. PAPER PRINTING IND. , RUBBER POTTERY CEMENT. 
TEXTILE WEARING , CORK , , , OTHER PETROLEUM • 
, LIME , 
TOBACCO MANUFACTUR APPAREL fOOTWEAR fURNITURE PRODUCTS PUBLISHING CHEMICALS REFINERY PLASTIC GLASS PLASTER 
10 11 12 13 14 15 16 17 18 19 20 21 
8642 743 0 5 0 0 0 43 0 16 0 
0 0 0 0 0 0 0 12734 0 1 6 0 
0 0 0 0 0 0 0 34 192823 105 85 576 
0 32 0 0 0 0 0 31 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 28 6 0 0 0 
0 4 0 543 0 72 0 414 21 20 0 0 
0 0 0 0 0 0 0 0 0 18 0 0 
0 0 0 0 0 0 0 0 0 0 0 a 
53 0 0 0 a 0 a a 0 0 a 0 
0 4134 5451 <75 93 ,as 11 224 0 10 a 0 
0 2 22 0 a 0 0 a 18 0 0 0 
0 0 0 1875 2 0 a a 0 66 a 0 
0 0 a 10 6422 4 a 38 0 2 a 0 
1701 9 91 54 3 9331 3134 4811 0 4 7 1035 
7 6 25 18 9 24 3 124 73 15 2 68 
Jl 1100 235 452 699 543 363 26103 797 4287 36 229 
29 53 79 55 107 2'4 71 2121 12211 879 147 5727 
0 2 8 83 68 92 131 94 0 900 0 0 
0 0 0 0 15 0 0 533 0 0 6 0 
0 0 0 0 a 0 0 3 0 0 69 0 
0 0 0 0 a 0 0 0 0 0 2 0 
0 I 5 0 177 1 15 482 0 389 73 451 
0 1 a 4 502 1 a a 0 0 5 0 
262 188 88 73 96 483 88 916 714 283 0 0 
0 0 a 0 a 0 0 0 0 5 1 0 
a 0 140 68 0 0 0 3 0 78 0 0 
92 134 188 70 166 237 65 361 179 413 17 1983 
--------------------------------- ------------------------------------------------------------------------------- -----------------------




0 33 10 0 19 11 12 a 8 21 1 49 
2468 2517 1907 2083 6608 3799 1646 13278 4322 2543 4527 4515 
107 46 59 15 56 263 37 644 2585 127 5 125 
23' 306 66 72 86 512 158 1211 332 ]26 30 32 
a 0 0 0 a 0 0 0 608 0 0 0 
90 324 159 99 134 198 67 887 816 190 56 2170 
13730 9637 8534 6054 15279 16781 5803 65163 215519 10620 5078 17004 
2217 1343 2268 1156 2098 2140 2121 7756 9624 1617 2280 3465 
27189 1752 1855 2681 4380 1982 1600 10109 16703 3"199 ·J220 16335 
29406 3095 4123 3831 6478 4122 3721 17865 26327 5416 9500 19800 
43136 12732 12657 989: 21757 20903 9,24 83028 241846 --16036----14578 36804 
2321 35064 22903 ----631';- 35527 ·-12023"---- -498')-- 51608 6809 18405 9521 22820 




T a b l e 6 . 1 C o n t i n u e d 
OTHER BASIC FABRICATED MACHINERY ELECT. 1 TRANSPORT FINANCE ( NON-METAL METAL METAL (NON- TRANSPORT MISCEL. ELEC­ WATER CON­ DISTRI­ ( BUSINESS MIN. PRODS INDUSTRIES PRODUCTS ELECT.) EQUIPMENT. MANUF. TRICITY SUPPLY STRUCTION BUTION COMMUN. SERVICES. 
22 23 24 25 26 27 28 29 30 31 32 33 
0 33 0 0 0 0 0 0 17 0 2893 0 31 0 0 0 4 29 0 0 0 0 0 0 6929 19587 2 0 208 0 0 0 3740 0 1 0 0 0 1 0 0 0 0 0 0 0 69 0 0 0 0 0 0 0 0 0 0 0 160 0 0 0 0 0 0 0 0 0 0 0 182 0 0 7 2 0 0 0 0 0 0 0 1083 0 0 5 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 41 0 0 0 0 0 0 255 1752 0 0 0 0 0 0 0 0 3 0 0 493 0 0 0 1 0 0 0 0 0 0 0 0 0 13 0 285 51 15 0 0 136 854 1239 561 0 0 s 33 6 31 10 0 0 0 1553 94 0 19 17 34 6 3 0 118 5 0 710 1026 1002 65 275 643 114 429 99 0 717 3057 134 3497 1464 844 642 382 36 58 5 29106 1027 24S 2779 100376 761 17 0 14 2 14 15 509 4 1462 1403 14290 0 0 3 237 40 21 1 0 0 1984 0 0 0 6320 2 57 0 0 0 0 0 45171 0 635 0 86 1 1566 288 0 0 0 0 28989 0 2620 0 399 4690 7120 1190 681 1 0 0 69754 0 0 0 6 64 1869 333 10 0 0 0 1 5276 7430 122 0 0 1173 316 59 20 7 725 80 4336 188 242 0 0 0 531 97 38 0 0 325 2692 701 14476 1104 0 0 0 0 0 1 0 0 0 0 29 0 309 925 188 32 SI 8 396 3058 210 217 1198 1588 
243 18 4 1 2 0 134 3 182 124 269 176 
36 0 2 0 4 0 85 1 0 965 2940 720 
2143 5695 3055 1 5579 9438 1408 0 0 0 10134 0 0 66 49 219 39 11 4 541 267 19 12719 26265 12951 384 346 370 254 17 10 854 455 3684 13258 21309 1184 0 0 0 0 0 0 0 0 0 0 496 0 571 4 10 526 93 1 5 5 3550 0 1 0628 23 1 0522 3783 1 848 1 33951 1 7500 1 8220 11070 1603 36018 6081 192300 53832 207600 24733 4920 1425 4007 4514 512 41 9169 4831 74300 55042 68500 25800 7752 4 559 4644 9308 424 73 7008 3392 52500 168878 87900 48800 12672 5984 8651 1 3822 936 114 16177 8223 126800 223920 156400 74600 
31153 39935 26151 32042 12006 1717 52195 14304 319100 277752 364000 99333 
10740 51789 79875 1 1 5233 161848 9224 0 0 0 0 78280 1 8772 41893 91724 106026 147275 173854 10941 52195 14304 319100 277752 442280 118105 
l   1 i  
OTHER BASIC fABRICATED MACHINERY ELECT. , TRANSPORT fINANCE , 
NON-METAL METAL METAL (NON- TRANSPORT MISCEL. ELEC- WATE.R CON- DISTRI - , BUSINESS 
MIN. PRODS INDUSTRIES PRODUCTS ELECT .1 EQUIPMENT. MANUf. TRICITY SUPPLY STRUCTION BUT ION COMMUN. SERVICES. 
22 23 24 25 26 27 28 29 30 31 32 33 
0 33 0 0 0 17 0 2893 0 
31 0 0 4 29 0 0 0 0 
6929 19587 2 208 0 3740 0 I 0 
0 0 I 0 0 0 0 69 0 
0 0 0 0 0 0 0 160 0 
0 0 0 0 0 0 0 IB2 0 
0 7 2 0 0 0 0 1083 0 
0 5 2 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 4 41 0 0 0 0 2" 1752 0 
0 0 0 0 0 0 0 3 0 0 493 0 
0 0 I 0 0 0 0 0 0 0 0 0 
13 0 285 51 15 0 0 136 854 1239 561 0 
0 5 33 6 31 10 0 0 0 1553 94 0 
19 17 34 6 3 0 118 5 0 110 1026 1002 
6~ 275 643 114 429 99 0 717 3051 134 3497 1464 
144 642 382 36 58 5 29106 1027 245 2779 100376 161 
17 0 14 2 14 15 509 4 1462 1403 14290 0 
0 3 237 40 21 1 0 0 1984 0 0 0 
6320 2 51 0 0 0 0 0 45171 0 635 0 
86 1 1566 21B 0 0 0 0 289B9 0 2620 0 
399 4690 7120 1190 681 I 0 0 69754 0 0 0 
6 64 IB69 333 10 0 0 0 15276 7430 122 0 
0 1173 316 59 20 1 725 80 4336 188 242 0 
0 0 531 91 38 0 0 325 2692 101 14416 II 04 
0 0 0 0 0 I 0 0 0 0 29 0 
309 925 188 32 51 8 396 3058 210 217 1198 1588 
---------------------




243 18 134 IB2 124 269 176 
---------------------------------- . . --- -- - - - - - - - - - - --
-------.-------------------------------
.-.-._------_.-._----
  2 0 4 0 85 0 965 2940 720 
2143 5695 30" 15519 9438 14 08 0 0 0 10134 0 0 
66 49 219 39 11 4 541 267 19 12119 26265 12951 
384 346 370 754 11 10 854 455 3684 132 58 21309 1184 
0 0 0 0 0 0 0 0 0 0 496 0 
571 410 526 93 15 5 3550 0 10628 23 10522 3183 
18411 33951 17500 18220 11070 1603 36018 6081 192300 53832 207600 24733 
4920 1425 4001 4514 512 41 9169 4831 14300 55042 68500 25800 
1152 4559 4644 9308 424 73 700B 3392 52500 168878 81900 48800 
12672 59B4 8651 13822 936 1 I 4 16177 B223 126800 223920 156400 74 600 
3TTIr--~~- ---26151- 32042 12006 1117 52195 14304 ---3\9To-o --2'(77<;2--- 364000 993TI--
10740 511B9 79875 I 15233 161848 9224 ---0- ------0-----0-- -.-. 78280----1 if"f'J2-





T a b l e 6 . 1 C o n t i n u e d 
FINAL DEMAND 
HEALTH TOTAL FIXED NET 1 TOTAL | ( OTHER I INTERMED. 1 HOUSEHOLD GOVNT. CAPITAL CHANGE IN TOURIST 1 FINAL TOTAL 1 EDUCATION SERVICES 1 INPUTS 1 CONSUMPTION CONSUMPTION FORMATION STOCKS CONSUMPTION EXPORTS 1 DEMAND DEMAND I 
34 35 1 36 1 37 38 39 40 41 42 1 43 44 I 
1923 232 1 168965 1 156062 6424 0 3500 8208 33209 1 207403 376368 I 0 0 1 14953 1 336 0 0 0 0 73167 1 73503 884S6 I 0 0 1 229104 1 227 74 0 -4705 0 283 1 -4121 224983 1 110 0 1 7174 1 14775 1010 0 0 1450 257 1 17492 24666 I 219 0 1 464 1 40997 243 0 0 2135 263 1 43638 44102 | 225 0 1 1084 1 7956 1 88 0 0 1452 409 1 10005 11089 1 2012 0 1 16501 1 181157 2018 0 -40 1 100 7 3913 1 198055 214556 1 55 0 1 16098 1 225 0 0 2900 0 101 1 3226 19324 I 0 0 1 19 1 19241 600 0 -362 1263 305 1 21047 21066 I 0 0 1 53 1 40268 0 0 27 1581 3528 1 45404 45457 | 0 489 I 14885 1 28755 1698 0 194 111 2153 1 32911 47796 1 141 56 1 735 1 30644 1960 0 -512 239 2494 1 34825 35560 I 0 0 1 1944 1 13232 704 0 -26 4 1 311 1 14262 16206 I 29 885 I 10778 1 41667 54 432 236 202 3915 1 46506 57284 I 2127 63 1 27392 1 2230 1264 0 -562 804 1 798 1 5534 32926 I 227 274 1 4013 1 8263 496 0 0 1577 160 1 10496 14509 I 5491 1248 I 63716 1 54374 1132 0 -400 938 14 876 1 70920 134636 I 708 6701 1 176292 1 46999 44 71 0 2000 18839 54 1 72363 248655 I 48 308 1 21949 1 2534 648 2749 105 698 5758 1 12492 34441 I 0 8689 1 1 1663 1 11493 40 0 0 21 882 1 12436 24099 1 1174 636 I 54076 1 2824 571 0 2000 0 153 1 554 8 59624 I 0 0 1 33552 1 0 135 0 2600 0 5606 1 8341 41893 I 0 2002 1 87694 1 o 255 1064 1802 0 909 1 4030 91724 1 0 753 I 27692 1 25255 1 176 48677 0 190 3036 1 78334 106026 I 0 0 1 1 5446 1 31880 14430 83849 650 47 973 1 131829 147275 1 37 1276 1 21283 1 66473 1 6542 64129 74 4133 1220 1 152571 173854 1 0 0 1 356 I 8563 411 0 0 1345 266 1 10585 10941 I 1011 4294 1 22142 1 26511 2433 0 0 1109 0 1 30053 52195 I 
756 2423 8109 4108 1740 0 0 347 0 6195 14304 
480 59 1 5610 1 6940 1650 304900 0 0 0 1 313490 319100 I 
0 0 1 274674 1 0 0 0 -4200 0 7278 1 3078 277752 1 6731 9586 1 86860 1 152046 37213 0 0 53752 112409 I 355420 442280 1 5324 718 1 54716 1 9416 3206 0 0 8564 42203 i 63389 118105 I 0 342 1 1446 1 201558 1 90 0 0 4690 0 1 206438 207884 1 3031 586 1 51113 1 45871 1553 0 0 58307 94680 1 200411 251524 1 31859 41620 1 1532551 1 1282880 104529 505800 5281 183050 416569 I 2498109 4030660 1 74356 36288 1 448600 1 3800 152000 0 0 0 0 ! 155800 604400 I 8359 133760 1 755159 1 61000 2141 0 0 0 0 i 63141 818300 1 8271 5 170048 1203759 1 64800 154 14 1 0 0 0 0 ! 218941 1422700 I 
114574 211668 2736310 1347680 25 8670 505800 5281 ]83050 416569 1 2717050 5453360 I 
93310 39856 1294350 1 0 89630 0 0 0 0 : 89630 1383980 1 207884 251524 4030660 1 1347680 348300 505800 5281 183050 416569 1 2806680 6837340 1 
S o u r c e : J o r d a n , M i n i s t r y o f P l a n n i n g , 1983"." 
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T a b l e 6 . 2 : I n p u t - O u t p u t T e c h n i c a l C o e f f i c i e n t T a b l e , J o r d a n , 1 9 8 3 a 
INTERMEDIATE DEMAND TO FERTILIZ. OTHER GRAIN OTHER PREPARED AGRI- MINERAL MINING ( MILL BAKERY CONFEC- FOOD ANIMAL BEVER-CULTURE MINING CRUDE OIL PRODUCTS PRODUCTS TIONARY MANUFACTURE FOOD AGES TOBACCO 
FROM 1 2 3 4 5 6 7 8 9 10 
AGRICULTURE 1 0 ,0254963 0 0 0 .4922565 0 .4665775 0 .1332852 0 .4784532 0 .3723867 0 .0367417 0 .1901137 FERTILIZER MINERAL MINING 2 0 , 0057072 0 0 0 0 0 0 0 0 0 OTHER MINING 4 CRUDE OIL 3 0 0 0 .0210283 0 , 0002432 0 . 0061448 0 0 .0000280 0 0 0 GRAIN MILL PRODUCTS 4 0 0 0 0 ,0119598 0 . 1466600 0 . 00901 79 0 .0000419 0 .0030532 0 0 BAKERY PRODUCTS 5 0 0 0 0 . 0000405 0 ,0018367 0 0 , 0000140 0 0 0 CONFECTIONARY 6 0 0 0 0 0 .0005669 0 .0281360 0 .0001072 0 0 .0134340 0 OTHER FOOD MANUFACTURE 7 0 0 0 0 ,0017027 0 . ,0435808 0 .1525836 0 .0158560 0 ,2050818 0 . 0618058 0 PREPARED ANIMAL FOOD 8 0. .0413664 0 0 0 0 0 0 0. ,0232354 0 0 BEVERAGES 9 0 0 0 0 0 0 0 0 0 .0009019 0 TOBACCO 10 0 0 0 0 0 0 0 0 0 0 ,0011659 TEXTILE MANUFACTURE 11 0 0 0014470 0 .0000400 0. ,0142301 0. 0099995 0 0 0. 0057959 0 0 WEARING APPAREL 12 0 0 0 0 0 0 0 0 0 0 LEATHER ( FOOTWEAR 13 0 0 0 0 0 0 0 0 0 0 WOOD, CORK ( FURNITURE 14 0 0 0 0 0 0 0. 0000653 0 0 .0104434 0 PAPER ( PAPER PRODUCTS 15 0 0. 0017297 0 0. 0004054 0. 0153054 0. 0598792 0 0062082 0, 0063134 0 ,0158549 0 .0374200 PRINTING S PUBLISHING 16 0 0 0011531 0 .0000089 0, 0002838 0 0008616 0, 0010822 0. 0000839 0. ,0001552 0 ,0007595 0, 0001540 IND. i OTHER CHEMICALS 17 0, 0199140 0. 0036968 0 0018268 0, 0000811 0. 0403383 0. 0036974 0, ,0013936 0. 0096253 0, ,0506978 0. 0006820 PETROLEUM REFINERY 18 0, 0049871 0 . 0701479 0. 0028669 0. 0063650 0 0289103 0. 0104608 0. 0013703 0. 0043987 0 , 0092566 0. 0006380 RUBBER s PLASTIC 19 0, 0009990 0 0 0. 0015406 0 . 0190921 0. 0009018 0. 0043672 0, 0007245 0. .0127219 0 POTTERY 4 GLASS 20 0 0 0 0 0 0 0, 0000699 0 0 00S6489 0 CEMENT. LIME I PLASTER 21 0 0 0. . 0000400 0 0 0 0 0 0 0 OTHER NONMETAL MIN. PRODS. 22 0 0 0 0 0 0 0 0 0 0 BASIC METAL INDUSTRIES 23 0 0 0 0 0. 00154 19 0. 0030661 0. 0004241 0 0 .0033229 0 FABRICATED METAL PRODUCTS 24 0 0 0 0 0 0, 0001804 0. 0025448 0 0. ,0364568 0 MACHINERY (NONELECTRICAL) 25 0 0 . 0380415 0, . 0013423 0, 0223384 0 0036733 0. 0015331 0. 0008296 0. 0023805 0 .0231653 0. ,0057637 ELECT. 1 TRANSPORT EQUIP. 26 0 0 0 0 0 0 0 0 0 0 MISCELLANEOUS MANUFACTURING 27 0 0 0 0 0, 0008390 0 0 0 0 0 ELECTRICITY 28 0 0. 0393077 0. .0002934 0, 0050272 0 . 0110426 0. 0058617 0. 0015427 0. 0006210 0 .0090193 0. ,0020239 
WATER SUPPLY 29 0 .0080480 0. 0000339 0 0. 0001216 0. 0041495 0. 0025250 0. 0002424 0, 0001035 0 .0147631 0. .0001980 
CONSTRUCTION 30 0 .0000000 0 0 0. 0003649 0. 0020634 0. 0007214 0. ,0001305 0. 0001035 0 .0007595 0 
DISTRIBUTION 31 0 .3267865 0 1587569 0 . 001 9468 0. ,0925566 0. 0825359 0. 1360808 0. ,1279946 0. 0675844 0 .1583594 0. 0542931 TRANSPORT i COMMUNICATION 32 0 .0033186 0 ,1314213 0 . 0002800 0 0007297 0 ,0023582 0. 0003607 0 0000839 0, 0041399 0 . 0077376 0. 0023539 FINANCE S BUSINESS SERVS. 33 0 .0004171 0 0234241 0 .0008756 0. . 0072570 0 0030838 0. 0055009 0. 0006618 0. 0051749 0 . 0111554 0. 0052577 HEALTH S EDUCATION 34 0 0 0 0 0 0 0 0 0 0 OTHER SERVICES 35 0 ,001684 5 0 .1239939 0 .0003022 0. 0008108 0 0017686 0. 0043286 0, 0001305 0. 0008280 0 , 0151904 0, 0019799 




















fERTILIZER MINERAL MINING 
OTHER MINING' CRUDE OIL 
GRAIN MILL PRODUCTS 
BAKERY PRODUCTS 
CO~fECTIONARY 
OTHER fOOD MANUFACTURE 





LEATHER & FOOTWEAR 
WOOD. CORK , FURNITURE 
PAPER , PAPER PRODUCTS 
PRINTING' PUBLISHING 
IND. , OTHER CHEMICALS 
PETROLEUM REFINERY 
RUBBER , PLASTIC 
POTTERY , GLASS 
CEMENT. LIME, PLASTER 
OTHER NONMETAL MIN. PRODS. 
BASIC METAL INDUSTRIES 
fABRICATED METAL PRODUCTS 
MACHINERY (NONELECTRICAL) 
ELECT. , TRANSPORT EQUIP. 
MISCELLANEOUS MANUfACTURING 
ELECTRICITY 
ATE  SUP LY 
S I  
DISTRIBUTION 
TRANSPORT & COMMUNICATION 
F lNANCE & BUS I NESS SERVS. 






































































































































































































































































































































































































T a b l e 6 . 2 C o n t i n u e d 
LEATHER WOOD, PAPER PRINTING IND. ( RUBBER POTTERY CEMENT, OTHER BASIC TEXTILE WEARING ( CORK 4 4 I OTHER PETROLEUM t i LIME i NON-METAL METAL MANUFACTUR APPAREL FOOTWEAR FURNITURE PRODUCTS PUBLISHING CHEMICALS REFINERY PLASTIC GLASS PLASTER MIN. PRODS INDUSTRIES 
11 12 13 1 4 15 16 17 18 19 20 21 22 23 
0. 0155452 0 0. 0003085 0 0 0 0 . 0003194 0 0 . 0004646 0 0 0 0, , 0003598 1 0 0 0 0 0 0 0 . 0945809 0 0 .0000290 0 , 0002490 0 0, .0007400 0 2 0 0 0 0 0 0 0 , 0002525 0, .7754640 0 . 0030487 0 , 0035271 0. ,0096605 0, .1653976 0 ,2135428 3 0. 0006695 0 0 0 0 0 0. 0002303 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 , 0002080 0. .0000241 0 0 0 0 0 6 0 . 0000837 0 0. .0335061 0 0. .0021867 0 0. 0030750 0. 0000845 0 . 0005807 0 0 0 0 . 0000763 7 0 0 0 0 0 0 0 0 0 ,0005226 0 0 0 0 ,0000545 8 0 0 0 0 0 0 0 0 0 0 0 0 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 . 0864926 0. 1 532902 0, ,0293101 0. 0016235 0 0274859 0 . 0007582 0. 0016637 0 0. 0002904 0 0 0 0. 0000436 11 0 . 0000418 0. 0006187 0 0 0 0 0 0. 0000724 0 0 0 0 0 12 0 0 0. 1156979 0. 0000349 0 0 0 0 0 ,0019163 0 0 0 0 13 0 0 0. 0006171 0. 1121081 0. . 000121 5 0 0. 0002822 0 0 .0000581 0 0 0. .0003103 0 14 0. 0001883 0. 0025S91 0. 0033321 0, 0000524 0 .2833931 0 .2160039 0. 0357334 0 0, ,0001161 0, 0002905 0, ,0173588 0 0. , 0000545 15 0. 0001255 0 . 0007030 0. 0011107 0, 0001571 0 0007289 0 .0002068 0, 0009210 0, 0002936 0, .0004355 0. 0000830 0 .0011405 0, , 0004535 0. . 0001853 16 0. 0230145 0. 0066085 0. ,0278909 0. 0122024 0. .0164915 0 .0250190 0. 1938783 0, .0032052 0 , 1244737 0 . 0014938 0 , 0038407 0 ,0015516 0, , 0029981 17 0 . 0011089 0, 0022216 0. 0033938 0, 0018679 0 , , 0089291 0 ,0048935 0 , 0157536 0. 0491082 0 ,0255219 0. . 0060998 0. .0960519 0 .0201466 0. , 0069993 18 0, 0000418 0, 0002250 0. 0051216 0. 0011871 0. .0027941 0 , 0090289 0. 0006982 0 0 . 0261316 0 0 0 ,0004058 0 19 0 0 0 0. 0002619 0 0 0 , 0039588 0 0 0. 0002490 0 0 0 . 0000327 20 0 0 0 0 0 0 0 , 0000223 0 0 0, .0028632 0 0, . 1508605 0 0000218 21 0 0 0 0 0 0 0 0 0 0 . 0000830 0 0 , 0020528 0. . 0000109 22 0. 0000209 0. 0001406 0 0. 0030899 0 , 0000304 0 ,0010338 0. 0035800 0 0 ,0112947 0 .0030292 0 .0075641 0 ,0095243 0 .0511317 23 0, 0000209 0 0, ,0002468 0. 0087634 0 . 0000304 0 0 0 0 0 . 0002075 0 0 .0001432 0. , 0006977 24 0, . 0039334 0 , 0024747 0. ,0045045 0. 0016759 0 0146693 0 .0060652 0 . 0068035 0. 0028714 0 .0082170 0 0 0 0. .0127884 25 0 0 0 0 0 0 0 0 0 ,0001452 0 .0000415 0 0 0 26 0 0 ,0039370 0 ,0041960 0 0 0 0. 0000223 0 0 .0022647 0 0 0 0 27 0 . 0028036 0 . 0052868 0 .0043194 0 0028978 0, . 0071980 0 , 0044800 0 , 0026813 0. .0007199 0 ,0119915 0 .0007054 0. 0332584 0. ,0073759 0 .0100846 28 
0 .0000418 0 .0000281 0 0 0002968 0 . 000334 1 0 .0001378 0 . 0003417 0. 0000241 0 0006388 0 , 0001245 0. ,0007380 0 .0058005 0, 0001962 29 
0 .0006904 0 .0002812 0 0 ,0003317 0 . 000334 1 0 .0008271 0 0. 0000322 0 ,0006097 0 ,0000415 0 .0008218 0 ,0008593 0 30 
0 .0526613 0 .0536277 0 . 1285326 0 1153551 0 .1153799 0 .1134468 0, 0986215 0. 0173815 0 ,0738364 0. 1878501 0 ,0757245 0 ,0511541 0. 0620884 31 0 .0009624 0 .0016592 0 .0009256 0 , 0009776 0. .0079876 0 ,0025501 0. 0047833 0. .0103959 0 .0036875 0 . , 0002075 0. ,0020965 0. ,0015754 0. 0005342 32 0 .0064022 0 .0018560 0 .0044428 0. ,0015013 0 .0155500 0 .0108898 0 . 0089946 0. .0013352 0 ,0065619 0 . 0012449 0 ,0005367 0 , 0091662 0. 0037722 33 0 0 0 0 0 0 0 0. 0024452 0 0 0 0 0 34 0 .0067788 0 .0044713 0 .0061088 0 .002339? 0 .0060135 0 .0046178 0. 0065881 0. .0032817 0 .0055167 0. .0023237 0 ,036394 7 0. 0136300 0. 0044699 35 
  tinue
 OOD. n   . •   ENT.  BASIC 
TI  E RI  •  • • • OTHER PETROLEUM • • LIME 
, NON-METAL E  
F    I   I  I  fI  I  S   I . S INDUSTRIES
11 12 13 14 15 16 17 18 19 20 21 22 23 
0.0155452 0.0003085 0 0.0003194 0 0.0004646 0 0 0 0.0003598 
0 0 0 0.0945809 0 0.0000290 0.0002490 0 0.0007400 0 
0 0 0 0.0002525 0.7754640 0.0030487 0.0035271 0.0096605 0.1653976 0.2135428 
0.0006695 0 0 0 0.0002303 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0.000}080 0.0000241 0 0 0 0 0 
0.0000837 0 0.0335061 0 0.0021867 0 0.0030750 0.0000845 0.0005807 0 0 0 0.0000763 7 
0 0 0 0 0 0 0 0 0.0005226 0 0 0 0.0000545 8 
0 0 0 0 0 0 0 0 0 0 0 0 0 9 
0 0 0 0 0 0 0 0 0 0 0 0 0 10 
0.086H26 0.1532902 0.0293101 0.0016235 O. 0274859 0.0007582 0.0016637 0 0.0002904 0 0 0 0.0000436 11 
0.0000418 0.0006187 0 0 0 0 0 0.00007}4 0 0 0 0 0 12 
0 0 0.1156979 0.0000349 0 0 0 0 0.0019163 0 0 0 0 13 
0 0 0.0006171 0.1121081 0.0001215 0 0.0002822 0 0.0000581 0 0 0.0003103 0 14 
0.0001883 0.0025591 0.0033321 0.0000524 0.2833931 0.2160039 0.0357334 0 0.0001161 0.0002905 0.0173588 0 0.0000545 15 
0.0001}55 0.0007030 0.0011107 0.0001571 0.0007289 0.0002068 0.0009210 0.0002936 0.0004355 0.0000830 0.0011405 0.0004535 0.0001853 16 
0.0230145 0.0066085 0.0278909 0.0122024 0.0164915 0.0250190 0.1938783 0.0032052 0.1244737 0.0014938 0.0038407 0.0015516 0.0029981 17 
0.0011089 0.0022216 0.0033938 0.0018679 0.0089291 0.0048935 0.0157536 0.0491082 0.0255219 0.0060998 0.0960519 0.0201466 0.0069993 18 
0.0000418 0.0002250 0.0051216 0.0011871 0.0027941 0.0090289 0.0006982 0 0.0261316 0 0 0.0004058 0 19 
0 0 0 0.0002619 0 0 0.0039588 0 0 0.0002490 0 0 0.0000327 20 
0 0 0 0 0 0 0.0000223 0 0 0.0028632 0 0.1508605 0.0000218 21 
0 0 0 0 0 0 0 0 0 0.0000830 0 0.0020528 0.0000109 22 
0.0000209 0.0001406 0 0.0030899 .0000304 0.0010338 0.0035800 0 0.0112947 0.0030292 0.0075641 0.0095243 0.0511317 23 
0.0000209 0 0.0002468 0.0087634 .0000304 0 0 0 0 0.0002075 0 0.0001432 0.0006977 24 
0.0039334 0.0024747 0.0045045 0.0016759 0146693 0.0060652 0.0068035 0.0028714 0.0082170 0 0 0 0.0127884 25 
0 0 0 0 0 0 0 0 0.0001452 0.0000415 0 0 0 26 
0 0.0039370 0.0041960 0 0 0 0.0000223 0 0.0022647 0 0 0 0 27 
0.0028036 0.0052868 0.0043194 0.0028978 0.0071 980 0.0044800 0.0026813 0.0007199 0.0119915 0.0007054 0.0332584 0.0073759 0.0100846 28 
-----------------------------------------------------------.---------------------------- . - - - - - - - - - - --- - - - - - - -- - - - - - - - - - - -- - - -- - - - --- - -- - - - - - - - - - - --- - - - - - - - ----- - - - - - - - - --
.  0.0000281 .00  0.0003341 0.0001378 0.0003417 0.0000241 0.0006388 0.0001245 0.0007380 .  .00  29 
-------------------------------------------------------------------------------.---------
---------------------------
--- ----- -- -- ------------ - - - - ----- ----- - - - -- - -- --- --
.  0.0002812  0.0003317 0.0003341 0.0008271 0 0.0000322 
0.0526613 0.0536277 0.1285326 0.1153551 0.1153799 0.1134468 0.0986215 0.0173815 
0.0009024 0.0016592 0.0009256 0.0009776 0.0079876 0.0025501 0.0047833 0.0103959 
0.0064022 0.0018560 0.0044428 0.0015013 0.0155500 0.0108898 0.0089946 0.0013352 
0 0 0 0 0 0 0 0.0024452 
0.0067788 0.0044713 0.0061088 0.00}339? 0.0060135 0.0046178 0.0065881 0.0032817 
---- ----- - .. - -------.----------~---- ---~------------------ -------_ .. 
0.0006097 0.0000415 0.0008218 
0.0738364 0.1878501 0.0757245 
0.0036875 0.0002075 0.0020965 
0.0065619 0.0012449 0.0005367 
0 0 0 
0.0055167 0.0023237 0.0363947 
------ ._---- -----~-.-----
















T a b l e 6 . 2 C o n t i n u e d 
FABRICATED METAL. PRODUCTS 
MACHINERY ELECT, i (NON- TRANSPORT ELECT.) EQUIPMENT. MISCEL. MANUF. ELEC­TRICITY WATER SUPPLY CON­STRUCTION DISTRI­BUTION TRANSPORT 
FINANCE < BUSINESS SERVICES. EDUCATION 
OTHER SERVICES 
24 25 26 27 28 29 30 31 32 33 34 35 
0 0 0 0 0 0 0 .0000533 0 0 .0065411 0 0 ,0092504 0. , 0009224 1 0 0 0 . 0000230 0 . 0026506 0 0 0 0 0 0 0 0 2 0. 0000189 0 0 .0011964 0 0 0 0 .0117205 0 0 .0000023 0 0 0 3 0. 0000094 0 0 0 0 0 0 0 0 .0001560 0 0 .0005291 0 4 0 0 0 0 0 0 0 0 0 .0003618 0 0 ,0010535 0 5 0 0 0 0 0 0 0 0 0 .0004115 0 0 .0010823 0 6 0. 0000189 0 0 0 0 0 0 0 0. .0024487 0 0 ,0096785 0 7 0. 0000189 0 0 0 0 0 0 0 0 0 0 .0002646 0 8 0 0 0 0 0 0 0 0 0 0 0 0 9 0 0 0 0 0 0 0 0 0 0 0 0 10 0. 0003867 0 0 0 0 0 0 0. .0009181 0 ,0039613 0 0 0 ,0019441 11 0 0 0 0 0 0 .0002097 0 0 0 ,0011147 0 0. 0006783 0. , 0002226 12 0. 0000094 0 0 0 0 0 0 0 0 0 0 0 13 0. 0026880 0. 0003463 0. .0000863 0 0 0 .0095078 0 , 0026763 0. . 0044608 0 . 0012684 0 0, .0001395 0. ,0035186 14 0. 0003112 0. 0000407 0. .0001783 0. , 0009140 0 0 0 0. 0055913 0. 0002125 0 0. 0102317 0. , 0002505 15 0. 0003207 0. 0000407 0. .0000173 0 0. 0022608 0 , 0003496 0 0. 0025562 0. 0023198 0, ,0084840 0. .0010920 0, ,0010894 16 0. 0060646 0. 000774 1 0. .0024676 0 .0090485 0 0 .0501258 0 . 0095801 0 0004824 0 , 0079068 0 ,0123957 0 . 0264138 0. , 0049618 17 0. 0036029 0. 0002444 0. .0003336 0. .0004570 0. 5576396 0 ,0717981 0 , 0007678 0. 0100053 0. 2269513 0. 0064434 0. 0034057 0. 0266416 18 0 . 0001320 0 . 0000136 0. 0000805 0 .0013710 0. 0097519 0 , 0002796 0 , 0045816 0. 0050513 0, 0323098 0 0 , 0002309 0. ,0012245 19 0 . 0022353 0, 0002716 0. ,0001208 0 , 0000914 0 0 0. 0062175 0 0 0 0 0. 0345454 20 0. 0005376 0 0 0 0 0 0. 1415575 0 0. 0014357 0 0 . 0056474 0. ,0025286 21 0, 0147700 0. 0019555 0 0 0 0 0. 0908461 0 0 , 0059238 0 0 0 22 0. 0671533 0. 0080801 0. ,0039171 0 , 0000914 0 0 0 . 2185961 0 0 0 0 0. 0079595 23 0, 0176278 0. 0022611 0. 0000575 0 0 0 0. 0478721 0. 0267505 0. 0002758 0 0 0. 0029938 24 0 0029804 0. 0004006 0. ,0001 150 0 , 0006398 0. 0138902 0. .0055928 0. 0135882 0. 0006769 0. 0005472 0 0 0 25 0. 0050082 0 . 0006586 0. ,0002186 0 0 0 , 0227209 0 . 0084362 0. 0025238 0 , 0327304 0, ,0093476 0. 0001780 0. 0050731 26 0 0 0 0. .0000914 0 0 0 0 0. 0000656 0 0 0 27 0 .0017731 0. 0002173 0. ,0002933 0 , 0007312 0. 0075869 0. ,2137864 0. 0006581 0. 0007813 0 , 0027087 0. 0134457 0. 0048633 0. 0170719 28 
0 .0000377 0 0000068 0. ,0000115 0 0. 0025673 0 , 0002097 0. 0005704 0. 0004464 0 . 0006082 0. 0014902 0. 0036366 0. 0096333 29 
0 .0000189 0 0 , 0000230 0 0 0016285 0 ,0000699 0 0. 0034743 0 , 0066474 0. ,0060963 0 , 0023090 0. 0002346 30 
0 .0288137 0 .1057817 0 .0542869 0 . 1286902 0 0 0 0. 0364858 0 0 0 0 31 0 .0020655 0 .0002648 0 . 0000633 0 .0003656 0. 0103650 0 .0186661 0 0000595 0. 0457926 0. 0593855 0, 1096567 0. 0323786 0. 0381117 32 0 .0034897 0 .0017247 0 .0000978 0 .0009140 0. .0163617 0 ,0318093 0. .0115450 0. 0477332 0, ,0481799 0. ,0100250 0. 0256104 0. 0028546 33 0 0 0 0 0 0 0 0 0. ,0011215 0 0 0. 0013597 34 0 .0049610 0 .0006315 0 .0000863 0 .0004570 0. 0680142 0 0. 0333062 0 0000828 0 ,0237904 0. 0320308 0. 0145802 0. 0023298 35 
N o t e : a C a l c u l a t i o n s i n t h i s t a b l e a r e b a s e d o n ( T a b l e 6 . 1 ) . 
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T a b l e 6 . 3 : D i r e c t a n d I n d i r e c t R e q u i r e m e n t s P e r J o r d a n i a n D i n a r o f F i n a l D e m a n d , 
J o r d a n , 1 9 8 3 a 
AGRI­CULTURE 
FERTILIZ. MINERAL MINING 
OTHER MINING 4 CRUDE OIL 
GRAIN MILL PRODUCTS 
INTERMEDIATE DEMAND 
BAKERY PRODUCTS CONFEC­TIONARY 
OTHER FOOD MANUFACTURE 
PREPARED ANIMAL FOOD BEVER­AGES 
AGRICULTURE 1 1 , 0480466 0 .0016013 0, .0000126 0 . 5233980 0. 5896492 6. 2288851 0 . 5096794 0 . 5084555 0. 0735857 6. 1996420 1 FERTILIZER MINERAL MINING 2 0 . 00871 58 1, ,0009845 0 ,0002253 0. 0044963 0. 0101702 0. 0027062 0. 0045510 0. 0055533 0, 0071285 0. 0018954 2 OTHER MINING 4 CRUDE OIL 3 0 .0163498 0 . 1 1 57717 1, ,0243187 0. ,0192139 0. 0536974 0, 0231229 0. 0135331 0. 0165782 0. 0277280 0. 0076341 3 GRAIN MILL PRODUCTS 4 0 , 0001 509 0 , 0000400 0 , 0000008 1. ,0121990 0. 1488272 0. 0094386 0, 0001226 0, 0032573 0. 0001627 0. 0000322 4 BAKERY PRODUCTS 5 0. .0000097 0 ,0000592 0, ,0000003 0. ,0000488 1. 0018568 0. 0000095 0. 0000219 0. 0000121 0. .0000104 0. 0000046 5 CONFECTIONARY 6 0. . 00001 89 0, , 0000749 0 , 0000009 0 .0000136 0, 0006184 1. 0289803 0. 0001256 0, 0000410 0. ,0138697 0, 0000075 6 OTHER FOOD MANUFACTURE 7 0, 0094262 0 , 0004988 0 0000102 0 . 0064938 0. 0503061 0. 1618741 1. 0207731 0. ,2180318 0 .0660291 0, .0019422 7 PREPARED ANIMAL FOOD 8 0, 0443877 0 ,0000720 0, , 0000006 0 .0221688 0. 0249850 0. 0096961 0. 0215895 1. ,0453242 0 ,0031262 0, , 0084559 8 BEVERAGES 9 0. 0000000 0 .0000000 0. ,0000000 0 . ooooooo 0 OOOOOOO 0. ooooooo 0. ooooooo 0 ,ooooooo 1 ,0009027 0 ,0000000 9 TOBACCO 10 0. 0000000 0. ,0000000 0. ,0000000 0 , ooooooo 0. ooooooo 0. ooooooo 0. ooooooo 0 .0000000 0 .0000000 1 ,0011673 10 TEXTILE MANUFACTURE 11 0. 0010169 0 ,0029784 0. ,0000609 0 .0164748 0. 0149564 0. 0033517 0 0009944 0 ,0076128 0 .0014959 0 ,0019029 11 WEARING APPAREL 12 0. 0000338 0. 0002210 0. ,0000011 0 , 0000276 0. 0000390 0. 0000258 0, 0000262 0. .0000310 0 .0000391 0. ,0000161 12 LEATHER i FOOTWEAR 13 0. 0000089 0 0000152 0. 0000001 0 ,0000099 0. 0000515 0, ,0000095 0 0000166 0 ,0000103 0 .0000353 0 ,0000034 13 WOOD. CORK 4 FURNITURE 14 0. 0020404 0 0017135 0. ,0000177 0 .0015751 0. 0018913 0, ,0014849 0. ,0018041 0 ,0015823 0 .0133576 0 .0007555 14 PAPER ( PAPER PRODUCTS 1 5 0. 0052016 0 0052679 0, ,0001514 0 ,0042872 0 0290644 0, 0909357 0 0127612 0 .0151160 0 .0298001 0 .0540487 IS PRINTING 4 PUBLISHING 16 0. 0012509 0 0026517 0. , 0000319 0 ,0013295 0. 0022033 0, 0021573 0 0011577 0 .0012166 0. ,0018244 0 .0007118 16 IND. 4 OTHER CHEMICALS 17 0. 0289043 0 ,0102851 0, 0023812 0 .0159505 0. 0719089 0, 0147954 0. ,0173553 0 .0280272 0. ,0708967 0 .0079908 17 PETROLEUM REFINERY 18 0. 0201196 0 , 1450733 0. .0035695 0 ,0234219 0. 0584046 0. 0277518 0 0163845 0 .0204232 0. .0324075 0 .0094133 18 RUBBER 4 PLASTIC 19 0 0040247 0 , 00694 19 0 . 0000426 0 .0044818 0. , 0236773 0 ,0043182 0, ,0075629 0 . 0046840 0 ,0158372 0 .0015434 19 POTTERY 4 GLASS 20 0. 0003182 0 0046913 0. . 0000256 0 , 0002561 0. 0006144 0. ,0003770 0. , 0002929 0 .0003119 0. ,0067557 0 .0001863 20 CEMENT, LIME 4 PLASTER 21 0 , 0003527 0 .0010837 0 .0000478 0 . 0003517 0 0006882 0, , 0003987 0. ,0003249 0. 0003188 0 ,0005645 0 ,0001560 21 OTHER NONMETAL MIN. PRODS. 22 0 0004537 0 .0013045 0 . 0000099 0 . 0004401 0, 0006512 0. ,0004167 0. , 0004326 0, .0004075 0, ,0010280 0 . 0002035 22 BASIC METAL INDUSTRIES 23 0, , 001 3242 0 .0025200 0. .0000366 0 .0013278 0. 0038910 0. ,0046487 0. 0018307 0. .0012778 0. ,0080556 0 .0005724 23 FABRICATED METAL PRODUCTS 24 0. 0101348 0 . 0054976 0 . 0000775 0 ,0079554 0 0093016 0, ,0078874 0. ,0113679 0. 0083902 0, 0437226 0 ,0037324 24 MACHINERY (NONELECTRICAL) 25 0, 0012755 0. 0398092 0 0014217 0 0236213 0. 0095637 0, ,0041106 0 0019024 0. 0038626 0. 0254934 0 ,0069618 25 ELECT. 4 TRANSPORT EQUIP. 26 0 0022681 0 .0069053 0. 0000430 0 ,0018172 0 0022809 0. ,0016830 0, 0018441 0. 0018985 0. 0023681 0 .0009710 26 MISCELLANEOUS MANUFACTURING 27 0. 0000117 0 . 0000275 0 .0000002 0 .0000121 0. 0008980 0. ,0000115 0 0000191 0. . 0000130 0, 0000395 0 , 0000046 27 ELECTRICITY 28 0, , 0032425 0. . 0438800 0 , 000354 1 0 ,0072553 0. ,0161066 0. , 0090940 0. ,0036980 0. 0031997 0, ,0148110 0 ,0034184 28 
WATER SUPPLY 29 0, .0087302 0. ,0017143 0 .0000097 0 .0045945 0 0093179 0. 0047886 0 ,004 5969 0. 0045036 0. 0158706 0 ,0019671 29 
CONSTRUCTION 30 0, 0015964 0 .0020667 0 ,00002 14 0 .0016767 0. 0036661 0. ,0019899 0 0015034 0. 0014390 0, 0019426 0 , 0006628 30 
DISTRIBUTION 31 0 .3667841 0 , 1 774 849 0 .0026240 0 ,2852351 0. 3274668 0, ,2616027 0 3162562 0, 2831346 0, 2223649 0 . 134 1 944 31 TRANSPORT 4 COMMUNICATION 32 0. 0262582 0 . 1611546 0 ,0006703 0 .0207828 0 0271220 0. ,0186476 0 . 02084 87 0. 0243745 0. 0258449 0 ,0125139 32 FINANCE 4 BUSINESS SERVS. 33 0 . 0207036 0 ,0419849 0 .0011114 0 .0234275 0. 0242039 0. ,0217348 0. ,0181402 0. 0217236 0 , 0260188 0 .0137139 33 HEALTH 4 EDUCATION 34 0 .0000853 0 , 0007170 0 .0000101 0 .0000868 0. 0001842 0 . 0000996 0 0000680 0. 0000834 0 . 0001355 0 . 0000426 34 OTHER SERVICES 35 0 .0048984 0 , 1 335062 0 .0004478 0 .0045487 0. 0080726 0 ,0079645 0 0033799 0. 0045207 0 0200889 0 .0040454 35 
CO 
  i t  t t    i   l 
 1983a
INTERMEDIATE DEMAND 
TO I I .  I    
I- I  I I  , I   F -  I  -
 I   OIL T   l  F    TOBACCO 
FROM 10 
AGR I CU LTURE 1.0H0466 o. 0016013 0.0000126 0.,233980 O. ,896492 0.22888,1 O. ,096794 0.,084", 0.013,8,1 0.1996420 
FERTILIZER MINERAL MINING 0.00811,8 1.000984, 0.00022,3 0.0044963 0.0101102 0.0021062 0.004,,10 0.00",33 0.001128, 0.00189,4 
OTHER MINING , CRUDE OIL 0.0163498 0.11,1111 1.0243181 0.0192139 0.0,36914 0.0231229 0.013,331 0.016,182 0.0211280 0.0016341 
GRAIN MILL PRODUCTS 0.0001,09 0.0000400 0.0000008 1.0121990 0.1488212 0.0094386 0.0001226 0.0032,13 0.0001621 0.0000322 
BAKERY PRODUCTS 0.0000091 0.0000,92 0.0000003 0.0000488 1.0018,68 0.000009, 0.0000219 0.0000121 0.0000104 0.0000046 
CONFECTIONARY 0.0000189 0.0000149 0.0000009 0.0000136 0.0006184 1. 0289803 0.00012,6 0.0000410 0.0138691 0.000001, 
OTHER fOOD MANUfACTURE 1 0.0094262 0.0004988 0.0000102 0.0064938 0.0,03061 0.1618141 1.0201131 0.2180318 0.0660291 0.0019422 
PREPARED ANIMAL FOOD 8 0.0443877 0.0000120 0.0000006 0.0221688 0.02498,0 0.0096961 0.021,89, 1. 04 ,3242 0.0031262 0.0084»9 
BEVERAGES 9 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 1. 0009021 0.0000000 
TOBACCO 10 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 1.0011673 
TEXTILE ~~NUFACTURE 11 0.0010169 0.0029184 0.0000609 0.0164148 0.0149,64 0.0033,11 0.0009944 0.0016128 0.00149,9 0.0019029 
WEARING APPAREL 12 0.0000338 0.0002210 0.0000011 0.0000216 0.0000390 0.00002,8 0.0000262 0.0000310 0.0000391 0.0000161 
l.EATHER , FOOTWEAR 13 0.0000089 0.00001,2 0.0000001 0.0000099 0.0000,1, 0.000009, 0.0000166 0.0000103 0.00003,3 0.0000034 
WOOD. CORK , fURNITURE 14 0.0020404 0.001113, 0.0000111 0.001,1,1 0.0018913 0.0014849 0.0018041 0.001,823 0.0133,16 0.0001", 
PAPER , PAPER PRODUCTS 1, 0.00'2016 0.00,2619 0.0001,14 0.0042812 0.0290644 0.09093,1 0.0121612 0.01,1160 0.0298001 0.0,40481 
PRINTING , PUBLISHING 16 0.0012,09 0.0026,11 0.0000319 0.001329, 0.0022033 0.0021,13 0.0011,11 0.0012166 0.0018244 0.0001118 
IND. , OTHER CHEMICALS 11 0.0289043 0.01028,1 0.0023812 0.01,9,0, 0.0119089 0.01419,4 0.0113,,3 0.0280212 0.0108961 0.0019908 
PETROLEUM REFINERY 18 0.0201196 0.14,0133 0.003,69, 0.0234219 0.0,84046 0.0211,18 0.016384, 0.0204232 0.032401, 0.0094133 
RUBBER , PLASTIC 19 0.0040247 0.0069419 0.0000426 0.0044818 0.0236113 0.0043182 0.001,629 0.0046840 0.01,8312 0.001,434 
POTTERY , GLASS 20 0.0003182 0.0046913 0.00002,6 0.0002,61 0.0006144 0.0003770 0.0002929 0.0003119 0.0067,,1 0.0001863 
CEMENT. LIME , PLASTER 21 0.0003,27 0.0010831 0.0000418 0.0003,17 0.0006882 0.0003981 0.0003249 0.0003188 0.000,64, 0.0001,60 
OTHER NONMETAL MIN. PRODS. 22 0.0004,31 0.001304, 0.0000099 0.0004401 0.0006,12 0.0004161 0.0004326 0.000401, 0.0010280 0.000203, 
BASIC METAL INDUSTRIES 23 0.0013242 0.002,200 0.0000366 0.0013278 0.0038910 0.0046481 0.0018307 0.0012118 0.0080,,6 0.000,124 
fABRICATED METAL PRODUCTS 24 0.0101348 0.00,4916 o.oooon, 0.0079,,4 0.0093016 0.0018814 0.0113679 0.0083902 0.0431226 0.0031324 
MACH I NERY I NONELECTR ICAL) 2, 0.00121» 0.0398092 0.0014211 0.0236213 0.009,631 0.0041106 0.0019024 0.0038626 0.02,4934 0.0069618 
ELECT. , TRI\NSPORT EQUIP. 26 0.0022681 0.00690,3 0.0000430 0.0018112 0.0022809 0.0016830 0.0018441 0.001898, 0.0023681 0.0009710 
MISCELLANEOUS MANUfACTURING 21 0.0000117 0.000021, 0.0000002 0.0000121 0.0008980 0.000011, 0 0000191 0.0000130 0.000039, 0.0000046 
El.ECTRICITY 28 0.003242, 0.04)8800 0.0003,41 0.0072,,3 0.0161066 0.0090940 0.0036980 0.0031991 0.0148110 0.0034184 
-----------------------------------------
.-----
._------------------------- ----------------------------------------------._.---- . . ---------------------------------
ATER SUPPLY 29 0.0087302 0.0017143 0.0000091 0.004,94, 0.0093119 0.0041886 0.004,969 0.004,036 0.01,8106 . 1  
----------- ~ - --- -------------- - --- - - - - - - - - - -- --
--------------------------- ------------- ---------------------------------------------------------------------------
C NSTRUCTI N 30 0.001,964 0.0020661 0.0000214 0.0016767 0.0036661 0.0019899 0.001,034 0.0014390 0.0019426 0.0006628 
DISTRlflUTION 31 0.3661841 0.1774849 0.0026240 0.28,23,1 0.3214668 0.2616021 0 3162,62 0.2831346 0.2223649 0.1341944 
TRANSPORT , COMMUNICATION 3? 0.0261182 0.1611,46 0.0006103 0.0207828 0.0271220 0.0186476 0.0208~81 0.024374, 0.02,8449 0.012,139 
fINANCE , BUSINESS S£RVS. 33 0.070'1036 C.0419849 O. OOJ 1114 0.02342"15 0.0242039 0.0217348 0.0181402 0.0211236 0.0260188 0.0137139 
HF.ALTH , EDUCATION 34 a.OC008,3 0.0007110 0.0000101 0.0000868 0.0001842 0.0000996 0 0000680 0.0000834 0.00013" 0.0000426 































T a b l e 6 . 3 C o n t i n u e d 
LEATHER WOOD. PAPER PRINTING IND. t RUBBER POTTERY CEMENT, OTHER BASIC TEXTILE WEARING I CORK I t i OTHER PETROLEUM 4 ( LIME i NON-METAL METAL MANUFACTUR APPAREL FOOTWEAR FURNITURE PRODUCTS PUBLISHING CHEMICALS REFINERY PLASTIC GLASS PLASTER MIN. PRODS INDUSTRIES 
11 12 13 14 15 16 17 18 19 20 21 22 23 
0. 0184057 0. 0029081 0. , 0205142 0 . 0001727 0, .0025781 0. 0007725 0 . 0030681 0 .0002340 0. 0016272 0. 0001210 0 .0002115 0. 0001300 6. 0005410 1 0. 0031686 0 0013308 0 ,0041984 0. 0017204 0. 0030602 0. 0038297 0 . 1 177367 0. 0006260 0. 0151992 0. 0005151 0. 0006679 0, .0011826 0. 0004811 2 0. 0060183 0. 0075968 0, .0119451 0 . 0085142 0 0240761 0. 0169490 0. 0391909 0. 8388450 0. .0422457 0. 0147369 0. 1127939 0. 2133211 0, 2440263 3 0. 0007536 0. 0001192 0, , 0000425 0. 0000081 0, . 0000426 0. .0000206 0. 0003042 0. , 0000068 0. 0000438 0. 0000035 0. 0000051 0. 0000034 0 , 0000029 4 0. 0000027 0. 0000026 0, . 0000054 0 0000036 0. .0000096 0. 0000065 0. 0000133 0. 0000078 0. 0000056 0. 0000043 0. 0000044 0 . 0000035 0. , 0000022 5 0. 0000102 0 .0000062 0. , 0000195 0. 0000083 0. .0000192 0. ,0000169 0. 0002834 0. ,0000365 0. 0000421 0. 0000059 0. .0000098 0 ,0000063 0 ,0000041 6 0. 0003851 0. 0001151 0. ,0388845 0. 0000948 0 , 0033129 0. ,0008711 0. 0042028 0. ,0001822 0. .0013840 0, 0000484 0 .0001272 0 . 0000581 0 , 0001349 7 0. 0007800 0. , 0001238 0. ,0008731 0. 0000092 0 .0001126 0 0000392 0. 0001322 0. ,0000110 0. 0006199 0. 0000062 0. .0000103 0 . 0000070 0 , 0000822 8 0. 0000000 0. , 0000000 0 ,0000000 0. ooooooo 0 ,ooooooo 0, , ooooooo 0. ooooooo 0. , ooooooo 0. ooooooo 0. ooooooo 0. ,0000000 0 . ooooooo 0. , OOOOOOO 9 0, 0000000 0 ,0000000 0 .0000000 0 . , ooooooo 0 . ooooooo 0. ooooooo 0. ooooooo 0, , ooooooo 0, ooooooo 0, . ooooooo 0. ooooooo 0 ,ooooooo 0. . ooooooo 10 1. 0949763 0 .1682143 0. ,0369336 0. 0023108 0 ,0424968 0 ,0103660 0. 0047860 0. 0001808 0. 0012041 0. .0003425 0. , 0010257 0 .0003259 0, 0002180 11 0. 0000565 1. ,0006361 0, ,0000195 0 0000127 0. ,0000360 0 0000240 0. 0000498 0. ,0000951 0. 0000228 0. ,0000148 0, ,0000312 0 .0000200 0. 0000093 12 0. 0000017 0 .0000021 1. . 1308520 0. 0000501 0. ,0000131 0. ,0000255 0. 0000072 0. 0000013 0. ,0022282 0. ,0000032 0 , 0000029 0 .0000029 0. 0000016 13 0. 0004316 0 , 0004043 0, .0017623 1 .1270503 0 , 0012257 0 0009681 0. 0014028 0, 0001591 0. ,0007349 0. .0010452 0. , 0006437 0 , 0008767 0. 0004133 14 0. 0026418 0 . 0051787 0 , 0097437 0 0023043 1. ,3991238 0 ,3051210 0. 0643444 0. , 0006982 0. .0093943 0 ,0023904 0. ,0257843 0 . 0047731 0. 0010586 IS 0 . 0004928 0 .0010238 0 , 0019576 0 0006796 0 , 0019132 1. ,0011902 0. 0021118 0, .0004627 0 ,0011144 0. . 0007350 0. , 0016395 0 . 0010347 0. .0005106 16 0. 0323874 0 ,0137821 0 , 04301 18 0 0181734 0 ,0321928 0. , 0404362 1. 2446185 0 ,0066027 0 .1602164 0 , 0028018 0. ,0070427 0 .0046518 0. .0050519 17 0, 0073312 0 .0093640 0 ,0146907 0 0092439 0 . 0298921 0. .0205831 0. 0473576 1. ,0588889 0. ,0454255 0 ,0128544 0. , 1274055 0 .0503113 0 0176743 18 0. 0007693 0 .0009502 0 ,0076487 0 0024990 0 ,0060140 0. ,0117315 0. 0032881 0 ,0006131 1, .0282125 0 , 0014489 0. ,0013252 0 , 0012906 0 , 0007007 19 0. 0004526 0 , 0003017 0 ,0005213 0 0005442 0 .0005725 0 ,0005085 0, .0058470 0. ,0001855 0. ,0010281 1 ,0003979 0. ,0014339 0 .0007752 0 .0002808 20 0. 0002251 0 .0001575 0 .0002048 0 0002290 0. 0003528 0. ,0003647 0. 0003703 0 ,0001334 0 , 000271 8 0 ,0030666 1. , 0003520 0 .1514835 0 .0001328 21 0. 0001859 0 ,0001453 0 , 000244 1 0 0003593 0 0004119 0. , 0003604 0 0004020 0 . 0001229 0 , 0002654 0 .0003170 0. 0002281 1 , 0022738 0. . 0001478 22 0, 0006902 0 ,0006235 0 ,0009881 0 . 0050485 0 .0012607 0 ,0023287 0. 0056801 0 .0002149 0 .0135357 0 .0038935 0 ,0088711 0 . 0119797 1 , 0543739 23 0. 0020727 0 .0019739 0 ,0052391 0 0139183 0 .0051150 0, 0046182 0. 004 5992 0 . 000654 1 0 ,0029713 0 ,0056495 0, 002S704 0 ,0021879 0. .0027736 24 0, 0048850 0 ,0035809 0 .0062652 0 . 0024624 0 .0215754 0 0114988 0. 0145291 0. . 0043065 0. .0109579 0 .0003900 0. .0016956 0 .0010698 0 .0141696 25 0, 0005990 0 , 0005276 0 0011083 0 0008704 0 0017497 0 . 0013381 0 0020122 0 , 0005865 0 ,0011538 0 ,0010874 0. , 0009067 0. , 0008787 0. 0005153 26 0. . 0000032 0 .0039428 0 .0047647 0 , 0000070 0 0000163 0. 0000288 0. 0000378 0. . 0000028 0 .0023429 0 .0000042 0. .0000040 0 , 0000037 0. 0000021 27 0. ,0038364 0 .0063116 0 .0062309 0 0039991 0 , 01 16802 0. , 0080326 0, 0099122 0 ,0013118 0. ,0144764 0, .0014150 0. ,0351755 0 ,0148566 0, 0112346 28 
0, ,0003595 0 ,0001961 0 .0004195 0 ,0004807 0 0008034 0. 0005060 0. 0008946 0 .0001125 0 . 0009563 0 .0002839 0. 0012950 0. , 0062401 0. 0003526 29 
0 .0011334 0 .0007452 0 .0008407 0 , 0009928 0 ,0015246 0, ,0018023 0. 0010083 0 , 00024 1 1 0. ,0012136 0 .0008835 0. ,0013233 0 001408S 0. 0003607 30 
0 .0715315 0 .0697145 0 .1743824 0 1392220 0 1792853 0 1633447 0. 1614521 0 ,0224990 0. .1038790 0 .1971351 0. 0867639 0 ,0692533 0. 0716035 31 0 ,0071493 0 . 0069429 0 .0130810 0 ,0097679 0 0261273 0 ,0177545 0. 0358994 0, ,0139561 0 .0150357 0 ,0116116 0. 0111263 0 , 0090721 0. 0058279 32 0 .0114692 0 .0071027 0 .0153428 0 ,0093814 0. 0330013 0 0254431 0. 0251808 0. ,0041519 0 .0150604 0 .0115497 0, 0068726 0 014 1532 0. 0083373 33 0 .0000382 0 .0000400 0 .0000635 0 ,0000390 0 ,0001188 0. 0000830 0. 0001914 0. . 0026109 0 .0001427 0 . 0000491 0. 0003787 0. ,0001624 0. 0000582 34 0 . 0090027 0 .0068447 0 .0095094 0 ,0040167 0 0120819 0. 0093515 0. 0259589 0. . 0044885 0 .0108635 0 . 0034431 0. . 0402558 0 ,0214779 0. 0061870 35 
l   in
 OOD.   . ,   E T,  AASIC
I  RI  ,  , , , OTHER PETROLEUM , , LIME , NON-METAL  
,AC   ,  , R I   I  I  "INE  I  S   I .  INDUSTRIES
II 12 13 14 15 16 17 18 19 20 21 22 23 
0.0184057 0.0029081 0.0205142 0.0001727 0.0025781 0.0007725 0.0030681 0.0002340 .0016272 0.0001210 0.0002115 0.0001300 0.0005410 
0.0031686 0.0013308 0.0041984 0.0017204 0.0030602 0.0038297 0.1177367 0.0006260 0.0151992 0.0005151 0.0006679 0.0011826 0.0004811 
0.0060183 0.0075968 0.0119451 0.0085142 0.0240761 0.0169490 0.0391909 0.8388450 0.0422457 0.0147369 0.1127939 0.2133211 0.2440263 
0.0007536 0.0001192 0.0000425 0.0000081 0.0000426 0.0000206 0.0003042 0.0000068 0.0000438 0.0000035 0.0000051 0.0000034 0.0000029 
0.0000027 0.0000026 0.0000054 0.0000036 0.0000096 0.0000065 0.0000133 0.0000078 0.0000056 0.0000043 0.0000044 0.0000035 0.0000022 
0.0000102 0.0000062 0.0000195 0.0000083 0.0000192 0.0000169 0.0002834 0.0000365 0.0000421 0.0000059 0.0000098 0.0000063 0.0000041 
0.0003851 0.0001151 0.0388845 0.0000948 0.0033129 0.0008711 0.0042028 0.0001822 0.0013840 0.0000484 0.0001272 0.0000581 0.0001349 
0.0007800 0.0001238 0.0008731 0.0000092 0.0001126 0.0000392 0.0001322 0.0000110 0.0006199 0.0000062 0.0000103 0.0000070 0.0000822 8 
0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 9 
0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 10 
1. 0949763 0.168210 0.0369336 0.0023108 0.0424968 0.0103660 0.0047860 0.0001808 0.0012041 0.0003425 0.0010257 0.0003259 0.0002180 11 
0.0000565 1.0006361 0.0000195 0.0000127 0.0000360 0.0000240 0.0000498 0.0000951 0.0000228 0.0000148 0.0000312 0.0000200 0.0000093 12 
0.0000017 0.0000021 1.1308520 0.0000501 0.0000131 0.0000255 0.0000072 0.0000013 0.0022282 0.0000032 0.0000029 0.0000029 0.0000016 13 
0.0004316 0.0004043 0.0017623 1.1270503 0.0012257 0.0009681 0.0014028 0.0001591 0.0007349 0.0010452 0.0006437 0.0008767 0.0004133 14 
0.002641 8 0.0051787 0.0097437 0.0023043 1.3991238 0.3051210 0.0643444 0.0006982 0.0093943 0.0023904 0.0257843 0.0047731 0.0010586 15 
0.0004928 0.0010238 0.0019576 0.0006796 0.0019132 1.0011902 0.0021118 0.0004627 0.0011144 0.0007350 0.0016395 0.0010347 0.0005106 16 
0.0323874 0.0137821 0.000118 0.0181734 0.0321928 0.0404362 1.2446185 0.0066027 0.1602164 0.0028018 0.0070427 0.0046518 0.0050519 17 
0.0073312 0.0093640 0.0146907 0.0092439 0.0298921 0.0205831 0.0473576 1.0588889 0.0454255 0.0128544 0.1274055 0.0503113 0.0176743 18 
0.0007693 0.0009502 0.0076487 0.0024990 0.0060140 0.0117315 0.0032881 0.0006131 1.0282125 0.0014489 0.0013252 0.0012906 0.0007007 19 
0.0004526 0.0003017 0.0005213 0.0005442 0.0005725 0.0005085 0.0058470 0.0001855 0.0010281 1. 0003979 0.0014339 0.0007752 0.0002808 20 
0.0002251 0.0001575 0.0002048 0.0002290 0.0003528 0.0003647 0.0003703 0.0001334 0.0002718 0.0030666 1.0003520 0.1514835 0.0001328 21 
0.0001859 0.0001453 0.0002441 0.0003593 0.0004119 0.0003604 0.0004020 0.0001229 0.0002654 0.0003170 0.0002281 1.0022738 0.0001478 22 
0.0006902 0.0006235 0.0009881 0.0050.85 0.0012607 0.0023287 0.0056801 0.0002149 0.0135357 0.0038935 0.008871 I 0.0119797 1. 0543739 23 
0.0020727 0.0019739 0.0052391 0.0139183 0.0051150 0.0046182 0.0045992 0.0006541 0.002971 3 0.0056495 0.0025704 0.0021879 0.00]7736 24 
0.00.8850 0.0035809 0.0062652 0.0024624 0.0215754 0.0114988 0.0145291 0.0043065 0.0109579 0.0003900 0.0016956 0.0010698 0.0141696 25 
0.0005990 0.0005276 0.0011083 0.0008104 0.0017497 0.0013381 0.0020122 0.0005865 0.0011538 0.0010874 0.0009067 0.0008787 0.0005153 26 
0.0000032 0.0039428 0.0047647 0.0000070 0.0000163 0.0000288 0.0000378 0.0000028 0.0023429 0.0000042 0.0000040 0.0000037 0.0000021 27 
0.0038364 0.0063116 0.0062309 0.0039991 0.0116802 0.0080326 0.0099122 0.0013118 0.0144764 0.0014150 0.0351755 0.0148566 0.0112346 28 
- - - - - - ------- ----- --- - -- ------ - -- .~---------------------------------------------------
------------ -----------
-------------------------------------------------
.  .  .  0.0004807 .000  0.0005060 0.0008946 0.0001125 0.0009563 0.0002839 0.0012950 .0 62401 .00  29 
------------------------------------------------------------------------------------------------------------------ ---------------------------------------------------
.  .  .  .0 9 28 .  0.0018023 0.0010083 0.0002411 0.0012136 0.0008835 .  .0 5 0.0003607 30 
0.0715315 0.0697145 0.1743824 0 :1)9227.0 0.1792853 0.1633447 0.1614521 0.0224990 0.1038790 0.1971351 0.0867639 0.0692533 0.0716035 31 
0.0071493 0.0069429 0.0130810 0.0097679 0.0261273 0.0177545 0.0358994 0.0139561 0.0150357 0.0116116 0.0111263 0.0090721 0.0058279 32 
0.0114692 0.0071027 0.0153428 0.0093814 0.0330013 0.0254431 0.0251808 0.0041519 0.0150604 0.0115497 0.0068726 0.0141532 0.0083373 33 
0.0000382 0.0000400 0.0000635 0.0000390 0.00011 88 0.0000830 0.0001914 0.0026109 0.0001427 0.0000491 0.0003787 0.0001624 0.0000582 34 
0.0090027 0.0068447 0.0095094 0.0040;67 0.0120819 0.0093515 0.0259589 0.0044885 0.0108635 0.0034431 0.0402558 0.0214779 0.00618·'0 35 
-"----_. 
--------------------------._-
T a b l e 6 . 3 C o n t i n u e d 
FABRICATED MACHINERY ELECT. 4 TRANSPORT FINANCE 4 HEALTH METAL (NON- TRANSPORT MISCEL. ELEC- WATER CON- DISTRI- ( BUSINESS ( OTHER PRODUCTS ELECT.) EQUIPMENT. MANUF. TRICITY SUPPLY STRUCTION BUTION COMMUN. SERVICES. EDUCATION SERVICES 
24 25 26 27 28 29 30 31 32 33 34 35 
0. 0001413 6, 0000719 0 . 00004 16 0 .0001137 0 .0003670 0 . 0004646 0 . 0003243 0 .0005555 0 . 009371 1 0 . 001 1391 0 .0163785 0 .0014352 1 0. 0008216 0, 0001471 0 . 0003403 0 .0037972 0 .0006368 0 . 0062075 0 . 0016126 0 .0003968 0 .0019230 0 .0017821 0 .0034475 0 . 0008285 2 0 . 0257430 0, 0053538 0 .0039726 0 .0045571 0 .4783220 0 .1698815 0 . 1056823 0 . 0227120 0 .2114432 0 .0383689 0 .0168421 0 .0436308 3 0. 0000135 0. 0000020 0 .0000016 0. .0000050 0 .0000084 0 .0000233 0 .0000064 0 .0000150 0 . 0002427 0 .0000316 0 .0007237 0 .0000144 4 0. 0000021 0. 0000025 0 .0000012 0 .0000032 0 .0000105 0 .0000123 0 .0000029 0 , 0000211 0 .0003918 0 . 0000444 0 .0010705 0 .0000174 5 0. 0000045 0. 0000033 0 ,0000022 0. ,0000065 0 .0000286 0 .0000337 0 .0000076 0 , 0000263 0 . 0004688 0 .0000571 0 .0011409 0 .0000233 6 0. 0000780 0. 0000276 0 . 0000228 0 .0000716 0 .0001694 0 .0003309 0 .0001160 0 .0001984 0 , 0029863 0 . 0004016 0 .0105155 0 .0001782 7 0 . 0000300 0. 0000041 0 , 0000023 0 0000062 0 .0000220 0 .0000219 0 .0000309 0 .0000283 0 .0004168 0 .0000508 0 , 0009657 0 , 0000634 e 0 . ooooooo 0. ooooooo 0 .ooooooo 0. ooooooo 0 .ooooooo 0 .ooooooo 0 . ooooooo 0. ,ooooooo 0 ,OOOOOOO 0 .OOOOOOO 0 . OOOOOOO 0 ,OOOOOOO 9 0 . ooooooo 0. ooooooo 0 ,ooooooo 0 .ooooooo 0 .0000000 0 ,ooooooo 0 .ooooooo 0 ,0000000 0 , ooooooo 0 ,ooooooo 0 .0000000 0 .OOOOOOO 10 0 . 0005824 0. 0001886 0, .0001108 0. . 0003071 0 .0003771 0 ,0005194 0 .0004065 0. , 0016403 0, ,0051106 0 .0008051 0 .0009695 0 ,0024614 11 0 . 0000084 0. 0000082 0, , 0000040 0. 0000106 0 .0000889 0 0002661 0 ,0000209 0. ,0000677 0. ,0012270 0 .0001482 0. .0007306 0 ,0002794 12 0. 0000123 0. 0000019 0 .0000011 0. 0000054 0 ,0000242 0 , 0000085 0 ,0000124 0. ,0000167 0. ,0000781 0 .0000096 0 .0000043 0 .0000067 13 0 . 0033313 0. 0009860 0, , 0004002 0 . 0007254 0 ,0004625 0 0109610 0 ,0036297 0. ,0054536 0. 0018055 0 .0004126 0, .0004349 0 ,0042297 14 0. 0014290 0. 0011472 0 0009320 0. 0031067 0 , 0014022 0. 0039074 0. , 0051846 0. ,0094105 0. 0026408 0, , 0038291 0. .0170465 0 ,0014174 15 0. 0005477 0. 0004182 0, ,0002069 0. 0004674 0 .0028389 0. 0014578 0, .0006570 0. .0033041 0. 0031860 0 .0090536 0 , 0015846 0 .0013716 16 0. 0085517 0. 0015329 0. , 0033510 0. 0121111 0 .0066969 0. 0655915 0. 0162856 0. ,0041479 0. 0196833 0, 0187531 0. .0354546 0 . 0085756 17 0. 0092035 0, 0037865 0. ,0022541 0. 0055246 0. 6032668 0. 2140382 0. 0314251 0. 0274102 0. 2642448 0. 0473526 0. ,0206931 0, ,0522684 18 0. 0005961 0. 0008391 0. 0005072 0. 0024508 0 .0111601 0. 0037404 0. 0054243 0. 0074560 0. 0359984 0. .0044258 0. ,0019561 0 .0030057 19 0 . 0025441 0. 0003379 0, 0001547 0. 0002106 0 .0025561 0. 0009317 0, 0079227 0. ,0002491 0. 0011682 0. 0014204 0. ,0007929 0 , 0347977 20 0. 0029047 0, 0004065 0, 0000558 0. 0001285 0. 0006010 0. 0002917 0. 1556817 0. 0009047 0. 0037932 0. 0014894 0. ,0062379 0. .0028668 21 0. 0151497 0. 0021250 0, 0000692 0. 0001639 0. .0003764 0. 0003095 0. 0919095 0. 0011681 0. 0071015 0 0013798 0. .0005129 0 ,0003737 22 0, ,0725342 0. 0090754 0, 0043362 0. 0006070 0, , 0014674 0. 0009575 0. 2369433 0. 0032496 0. 0028899 0. 0022281 0. ,0011024 0, ,0090912 23 1. 0191469 0. 0053863 0, 0016461 0. 0037685 0. 0008314 0. 0007082 0, 0503020 0. 0287156 0. 0013097 0. 0006971 0. 0006623 0. , 0034899 24 0 ,0042342 1. 0006913 0, 0002950 0. 0011034 0. 0167168 0. .0103262 0. 0175131 0. 0013495 0. 0024764 0. 0009643 0. ,0009818 0 ,0008725 25 0 . 0054917 0, ,0012737 1. 0005173 0. 0007466 0 ,0015148 0. 0243334 0. 0094815 0. 0052494 0. 0360235 0. 0138156 0. 0020410 0 , 0068651 26 0 .0000020 0 ,0000024 0 .0000015 1. 0000979 0. . 0000275 0. ,0000131 0. 0000133 0. 0000211 0. 0001580 0. 0000191 0, ,0000117 0 ,0000110 27 0 .0031741 0 ,0006433 0 0005021 0. 0012988 1. 0108212 0. 2173991 0. .0107732 0, 0022955 0. 0056005 0. .0155976 0. ,0073032 0 .0200468 28 
0 .0002512 0 .0001036 0 .0000533 0. 0001084 0. ,0033871 1. .0010814 0. 0017816 0. 0006550 0. 0012208 0. 0020336 0. 0040803 0 ,0098195 29 
0 .0002583 0 .0004845 0 .0002663 0. 0005904 0. , 0020440 0. .0009620 1. 0005452 0, 0043601 0. 0076187 0, 0070879 0. ,0028515 0. , 0006563 30 
0 .0394 599 0 .1115614 0 .0574660 0. 1366955 0, ,0168447 0. 0172452 0. 0423072 1. 0436539 0, 0187281 0 0070881 0. 0154576 0 .0119890 31 0 .0055798 0 .0067707 0 .0033635 0. 0087983 0. ,0244324 0. 0321950 0. 0075403 0. .0578647 1. 0754007 0. 1216741 0 , 0406885 0. ,0433958 32 0 .0064534 0 .0076080 0 .0031384 0. 0082842 0 , 0205798 0. 0395748 0. 0169523 0. 0537483 0. 0548242 1 0174485 0, 0297408 0. . 0066703 33 0 .0000376 0 .0000186 0 .0000099 0. 0000257 0 .0016013 0. 0005853 0, 0001447 0. 0001374 0. 0018928 0, 0003033 1, ,0001211 0. 0015439 34 0 .0065072 0 .0012806 0 . 0004309 0, 0016935 0 0726425 0. .0189773 0. 0436630 0. 0040168 0. 0299281 0. 0375757 0. ,0182858 1. 0056531 35 
N o t e : a C a l c u l a t i o n s i n t h i s t a b l e a r e b a s e d o n ( T a b l e 6 . 1 ) 
  in
f' I  ACHI  T. , S  fI  , HEALTH 
 -  HIS EL. - AT  - I I- , SI  , OTHER
TS ECT.  I ENT. ,. I  LY  T  UN. I ES. TI  SERVICES 
----r4 25 26 27 28 29 30 31 32 33 34 35 
0.0001413 0.0000719 0.0000416 0.0001137 0.0003670 0.0004646 0.0003243 0.0005555 0.0093711 0.0011391 0.0163785 0.0014352 
0.0008216 0.0001471 0.0003403 0.0037972 0.0006368 0.0062075 0.0016126 0.0003968 0.0019230 0.0017821 0.0034475 0.0008285 
0.0257430 0.0053538 0.0039726 0.0045571 0.4783220 0.1698815 0.1056823 0.0227120 0.2114432 0.0383689 0.0168421 0.0436308 
0.0000135 0.0000020 0.0000016 0.0000050 0.0000084 0.0000233 0.0000064 0.0000150 0.0002427 0.0000316 0.0007237 0.0000144 
0.0000021 0.0000025 0.0000012 0.0000032 0.0000105 0.0000123 0.0000029 0.0000211 0.0003918 0.0000444 0.0010705 0.0000174 
0.0000045 0.0000033 0.0000022 0.0000065 0.0000286 0.0000337 0.0000076 0.0000263 0.0004688 0.0000571 0.0011409 0.0000233 
0.0000"180 0.0000?76 0.0000278 0.0000716 0.0001694 0.0003309 0.0001160 0.0001984 0.0029863 0.0004016 0.0105155 0.000)782 7 
0.0000100 0.00000<1 0.0000073 0.0000067 O. 000 Dna 0.0000219 0.0000309 0.0000283 0.0004168 0.0000508 0.0009657 0.00006:14 8 
0 0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 9 
0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 10 
0.0005824 0.0001886 0.0001108 0.0003071 0.0003771 0.0005194 0.0004065 0.0016403 0.0051106 0.0008051 0.0009695 0.0024614 11 
0.0000084 0.0000082 0.0000040 0.0000106 0.0000889 0.0002661 0.0000209 0.0000677 0.0012270 0.0001482 0.0007306 0.0002794 12 
0.0000123 0.0000019 0.0000011 0.0000054 0.0000242 0.0000085 0.0000124 0.0000167 0.0000781 0.0000096 0.0000043 0.0000067 13 
0.0033313 0.0009860 0.0004002 0.0007254 0.0004625 0.0109610 0.0036297 0.0054536 0.0018055 0.0004126 0.0004349 0.0042297 14 
0.0014290 0.0011472 0.0009320 0.0031067 0.0014022 0.0039074 0.0051846 0.0094105 0.0026408 0.0038291 0.0170465 0.0014174 IS 
O.OOO~471 0.0004182 0.0002069 0.0004674 0.0028389 0.0014578 0.0006570 0.0033041 0.0031860 0.0090536 0.0015846 0.0013716 16 
0.0085517 0.0015329 0.0033510 0.0121111 0.0066969 0.0655915 0.0162856 0.0041479 0.0196833 0.0187531 0.0354546 0.0085756 17 
0.0092035 0.0037865 0.0022541 0.0055246 0.6032668 0.2140382 0.0314251 0.0274102 0.2642448 0.0473526 0.0206931 0.0522684 18 
0.0005961 0.0008391 0.0005072 0.0024508 0.0111601 0.0037404 0.0054243 0.0074560 0.0359984 0.0044258 0.0019561 0.0030057 19 
0.0025441 0.0003379 0.0001547 0.0002106 0.0025561 0.0009317 0.0079227 0.0002491 0.0011682 0.0014204 0.0007929 0.0347977 20 
0.0029047 0.0004065 0.0000558 0.0001285 0.0006010 0.0002917 0.1556817 0.0009047 0.0037932 0.0014894 0.0062379 0.0028668 21 
0.0151497 0.0021250 0.0000692 0.0001639 0.0003764 0.0003095 0.0919095 0.0011681 0.0071015 0.0013798 0.0005129 0.0003737 22 
0.0725342 0.0090754 0.0043362 0.D006070 0.0014674 0.0009575 0.2369433 0.0032496 0.0028899 0.0022281 0.0011024 0.0090912 23 
1.0191469 0.0053863 0.0016461 D.0037685 0.0008314 0.0007082 0.0503020 0.0287156 0.0013097 0.0006971 0.0006623 0.0034899 24 
0.0042342 1.0006913 0.0002950 0.0011034 0.0167168 0.0103262 0.0175131 0.0013495 0.0024764 0.0009643 0.0009818 0.0008725 25 
0.0054917 0.0012737 1.0005173 0.0007466 0.0015148 0.0243334 0.0094815 0.0052494 0.0360235 0.0138156 0.0020410 0.0068651 26 
0.0000020 0.0000024 0.0000015 1.0000979 0.0000275 0.0000131 0.0000133 0.0000211 0.0001580 0.0000191 0.0000117 0.0000110 27 
0.0031741 0.0006433 0.0005021 0.0012988 1.0108212 0.2173991 0.0107732 0.0022955 0.0056005 0.0155976 0.0073032 0.0200468 28 
- - -- ---------------- - -- - - - - -- - - --- - --- ------------------------------------------------------------------------------------------------------------------
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s e c t o r i t s e l f , a n d u s e d b y i t a s a n i n p u t f o r t h e y e a r 1 9 8 3 . 
A s a n e x a m p l e , c o l u m n 1 ( A g r i c u l t u r e ) a n d r o w 18 ( P e t r o l e u m 
R e f i n e r y ) , i n d i c a t e s t h a t s e c t o r 1 p u r c h a s e s JD 1 8 7 7 
t h o u s a n d s w o r t h o f g o o d s a n d s e r v i c e s f r o m t h e P e t r o l e u m 
R e f i n e r y s e c t o r a s a n i n p u t d u r i n g t h e y e a r 1 9 8 3 . A l s o , c o l u m n 
1 ( A g r i c u l t u r e s e c t o r ) a n d r o w 2 9 ( W a t e r S u p p l y s e c t o r ) 
i n d i c a t e t h a t s e c t o r 1 p u r c h a s e s JD 3 0 2 9 t h o u s a n d s w o r t h o f 
w a t e r o u t p u t a s a n i n p u t t o a g r i c u l t u r e p r o d u c t i o n p r o c e s s 
d u r i n g t h e y e a r 1 9 8 3 . 
6 . 1 . 1 . 2 F i n a l D e m a n d S e c t o r s 
A s T a b l e 6 . 1 s h o w s , t h e f i n a l d e m a n d s e c t o r i s f o r m e d 
f r o m s i x s e c t o r s : H o u s e h o l d C o n s u m p t i o n , G o v e r n m e n t 
C o n s u m p t i o n , F i x e d C a p i t a l F o r m a t i o n , N e t C h a n g e i n S t o c k s , 
T o u r i s t C o n s u m p t i o n , a n d E x p o r t s . 
T h e s e c t o r s o f f i n a l d e m a n d r e p r e s e n t t h e e x o g e n o u s 
s e c t o r o f t h e i n p u t - o u t p u t t a b l e . T h e e x o g e n o u s s e c t o r 
r e p r e s e n t s t h e f i n a l u s e o f e a c h o f t h e p r o c e s s i n g s e c t o r ' s 
o u t p u t b y e a c h o f t h e f i n a l d e m a n d s e c t o r . T h e e x o g e n o u s 
s e c t o r a l s o s h o w s t h e e f f e c t o f t h e c h a n g e s i n i t s s e c t o r s 
d e m a n d o n t h e l e v e l o f o u t p u t p r o d u c e d b y t h e p r o c e s s i n g 
s e c t o r s i n t h e e c o n o m y . F o r e x a m p l e , i n 1 9 8 3 t h e t o t a l v a l u e 
o f S e c t o r l ' s ( A g r i c u l t u r e ) o u t p u t a m o u n t s t o JD 3 7 6 3 6 8 
t h o u s a n d , o f w h i c h JD 2 0 7 4 0 3 t h o u s a n d a r e s u p p l i e d t o f i n a l 
d e m a n d s e c t o r s a n d JD 1 6 8 9 6 5 t h o u s a n d a r e s u p p l i e d t o 
i n t e r m e d i a t e s e c t o r s ( s e e T a b l e 6 . 1 ) . 
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6 . 1 . 1 . 3 F i n a l P a y m e n t s S e c t o r s 
T h e s e s e c t o r s a r e g i v e n i n T a b l e 6 . 1 a s W a g e s a n d O t h e r 
B e n e f i t s , O t h e r V a l u e A d d e d , a n d I m p o r t s . T h e p a y m e n t s t o t h e 
h o u s e h o l d s e c t o r i n c l u d e w a g e s a n d o t h e r b e n e f i t s t o t h e 
h o u s e h o l d b y g o v e r n m e n t . I m p o r t s r e p r e s e n t p u r c h a s i n g o f g o o d s 
a n d s e r v i c e s f r o m o u t s i d e t h e c o u n t r y b y t h e d i f f e r e n t 
s e c t o r s . I n t h e c a s e o f S e c t o r 1 ( A g r i c u l t u r e ) , t h e t o t a l 
v a l u e a d d e d a m o u n t s t o JD 1 1 0 0 0 0 t h o u s a n d , o f w h i c h JD 2 5 1 0 0 
t h o u s a n d a r e p a y m e n t s t o t h e h o u s e h o l d s e c t o r i n t h e f o r m o f 
w a g e s a n d o t h e r b e n e f i t s b y t h e a g r i c u l t u r e s e c t o r . A l s o , t h e 
a g r i c u l t u r e s e c t o r p u r c h a s e s JD 1 0 1 2 4 6 t h o u s a n d w o r t h o f 
i m p o r t s a s i n p u t s t o i t s p r o d u c t i o n p r o c e s s ( s e e T a b l e 6 . 1 ) . 
6 . 1 . 1 . 4 T o t a l D e m a n d a n d T o t a l S u p p l y 
T h e t o t a l d e m a n d ( o r g r o s s o u t p u t ) a n d t h e t o t a l s u p p l y 
( o r g r o s s o u t l a y ) a r e s h o w n , r e s p e c t i v e l y i n t h e l a s t c o l u m n 
a n d t h e l a s t r o w o f T a b l e 6 . 1 . F o r e a c h o f t h e p r o c e s s i n g 
s e c t o r s , t h e s u m o f t h e t o t a l d e m a n d a n d t h e t o t a l s u p p l y i s 
e q u a l . F o r e x a m p l e , a d d i n g a c r o s s t h e r o w o f s e c t o r 1 
( a g r i c u l t u r e ) s h o w s t h a t i t s t o t a l o u t p u t a m o u n t s t o JD 3 7 6 3 6 8 
t h o u s a n d s . W h i l e a d d i n g d o w n t h e c o l u m n o f t h e s a m e s e c t o r . 
S e c t o r 1 ( a g r i c u l t u r e ) s h o w s i t s t o t a l o u t l a y s a m o u n t t o JD 
3 7 6 3 6 8 t h o u s a n d t o o . 
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6 . 1 . 2 I n p u t - O u t p u t T e c h n i c a l C o e f f i c i e n t s T a b l e 
T a b l e 6 . 2 s h o w s t h e i n p u t - o u t p u t t e c h n i c a l c o e f f i c i e n t s 
o r t h e d i r e c t r e q u i r e m e n t s p e r J o r d a n i a n D i n a r o f o u t p u t f o r 
t h e J o r d a n i a n e c o n o m y i n 1 9 8 3 . T h i s t a b l e o f d i r e c t 
r e q u i r e m e n t s i s d e r i v e d f r o m T a b l e 6 . 1 ( t h e b a s i c 
i n t e r i n d u s t r y t r a n s a c t i o n s f o r t h e J o r d a n i a n e c o n o m y , 1 9 8 3 ) . 
T h e d i r e c t r e q u i r e m e n t s a r e c a l c u l a t e d b y d i v i d i n g e a c h c o l u m n 
e n t r y b y i t s c o r r e s p o n d i n g r o w t o t a l s . T h a t i s , d i v i d i n g e a c h 
i n p u t f o r t h e p u r c h a s i n g i n d u s t r y a t t h e t o p f r o m t h e s e l l i n g 
i n d u s t r y a t t h e l e f t b y t h e c o r r e s p o n d i n g o u t p u t o f t h e 
i n d u s t r y a t t h e t o p . F o r e x a m p l e , t h e v a l u e ( 0 . 0 0 5 7 0 7 2 ) i n t h e 
s e c o n d r o w a n d f i r s t c o l u m n o f T a b l e 6 . 2 r e s u l t s f r o m d i v i d i n g 
JD 2 1 4 8 t h o u s a n d i n r o w 2 a n d c o l u m n 1 o f T a b l e 6 . 1 b y t h e JD 
3 7 6 3 6 8 t h o u s a n d — t h e t o t a l o u t p u t o f t h e i n d u s t r y i n c o l u m n 1 
( a g r i c u l t u r e ) . T h e r e f o r e , t h e n u m b e r ( 0 . 0 0 5 7 0 7 2 ) r e p r e s e n t s 
t h e d i r e c t i n p u t s r e q u i r e d b y t h e a g r i c u l t u r e s e c t o r f r o m t h e 
s e c t o r o f f e r t i l i z e r m i n e r a l m i n i n g ( s e c t o r 2 ) . I n o t h e r 
w o r d s , e a c h e n t r y i n t h e t a b l e o f i n p u t - o u t p u t t e c h n i c a l 
c o e f f i c i e n t s ( o r d i r e c t r e q u i r e m e n t s ) , i . e . , a i : ) , r e p r e s e n t s 
t h e d i r e c t r e q u i r e m e n t s o f i n d u s t r y j f r o m i n d u s t r y i p e r JD 
1 . 0 o f i n d u s t r y j ' s o u t p u t . 
6 . 1 . 3 T h e D i r e c t a n d I n d i r e c t R e q u i r e m e n t s T a b l e 
T a b l e 6 . 3 l i s t s t h e t o t a l ( d i r e c t a n d i n d i r e c t ) 
r e q u i r e m e n t s t h a t t h e p u r c h a s i n g i n d u s t r y i n t h e c o l u m n n e e d s 
f r o m t h e i n d u s t r y i n t h e r o w p e r JD i n c r e a s e i n t h e f i n a l 
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d e m a n d f o r t h e o u t p u t o f t h e c o r r e s p o n d i n g i n d u s t r y i n t h e 
c o l u m n . 3 9 So u n l i k e t h e t a b l e o f t e c h n i c a l c o e f f i c i e n t s 
( T a b l e 6 . 2 ) , w h i c h d i s p l a y s t h e d i r e c t s a l e s f r o m r o w s e c t o r s 
t o t h e c o l u m n s e c t o r s a t t h e t o p , t h e t a b l e o f d i r e c t a n d 
i n d i r e c t r e q u i r e m e n t s e n a b l e s u s t o f i n d o u t t h e t o t a l ( b o t h 
d i r e c t a n d i n d i r e c t e f f e c t s c o m b i n e d ) e f f e c t s a s s o c i a t e d w i t h 
a n i n c r e a s e i n t h e f i n a l d e m a n d f o r t h e o u t p u t o f a p a r t i c u l a r 
i n d u s t r y . F r o m t h i s o n e c a n d e d u c e t h e i n d i r e c t e f f e c t . 
T h e r e f o r e , i t p r o v i d e s t h e n e c e s s a r y i n f o r m a t i o n t h a t a 
d e c i s i o n m a k e r w o u l d n e e d t o d e c i d e w h e t h e r t o s p e n d m o n e y o n 
t h i s s e c t o r o r a n o t h e r . 
To e x p l a i n w h a t T a b l e 6 . 3 s h o w s , l e t u s , a s a n e x a m p l e , 
l o o k a t B a k e r y P r o d u c t s s e c t o r ( c o l u m n 5 ) . R e a d i n g d o w n t h e 
c o l u m n o f B a k e r y P r o d u c t s ( c o l u m n 5) g i v e s u s t h e c h a n g e s 
o t h e r s e c t o r s i n t h e r o w s h a v e t o d o t o s u p p o r t a JD 1 . 0 
i n c r e a s e i n t h e f i n a l d e m a n d f o r t h e o u t p u t o f B a k e r y P r o d u c t s 
s e c t o r . So t a k i n g W a t e r S u p p l y s e c t o r ( r o w 2 9 ) a n d B a k e r y 
P r o d u c t s s e c t o r ( c o l u m n 5) s h o w s t h a t t h e i n t e r s e c t i o n o f t h a t 
r o w a n d t h e c o l u m n i s 0 . 0 0 9 3 1 7 9 . T h i s m e a n s t h a t i f t h e f i n a l 
d e m a n d f o r t h e o u t p u t o f t h e B a k e r y P r o d u c t s s e c t o r i n c r e a s e s 
b y JD 1 . 0 , t h e n t h e s a l e s o f t h e W a t e r S u p p l y s e c t o r o u t p u t , 
d i r e c t l y a n d i n d i r e c t l y , h a v e t o i n c r e a s e b y JD 0 . 0 0 9 3 1 7 9 t o 
s u p p o r t t h a t i n c r e a s e i n t h e f i n a l d e m a n d o f t h e B a k e r y 
P r o d u c t s ( c o l u m n 5 ) . Of t h i s , t h e d i r e c t d e m a n d o f w a t e r b y 
The t a b l e of d i r e c t and i n d i r e c t r e q u i r e m e n t s i s somet imes 
c a l l e d a L e o n t i e f i n v e r s e m a t r i x , i . e . , [ I - A ] " 1 . 
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t h e B a k e r y P r o d u c t s s e c t o r a m o u n t s t o JD 0 . 0 0 4 1 4 9 5 w h i c h c a n 
b e o b s e r v e d f r o m r o w 2 9 a n d c o l u m n 5 o f T a b l e 6 . 2 . T h i s l e a v e s 
a d e r i v e d d e m a n d ( o r i n d i r e c t d e m a n d ) o f JD 0 . 0 0 5 1 6 8 4 f r o m 
o t h e r s e c t o r s t h a t s u p p o r t t h e B a k e r y P r o d u c t s s e c t o r . 
6 . 2 E m p i r i c a l R e s u l t s 
T h e i n p u t o u t p u t t a b l e o f 1 9 8 3 f o r J o r d a n w a s u s e d a s a 
b a s e f o r t h i s s t u d y . T h i s s e c t i o n w i l l d e s c r i b e s o m e o f t h e 
f i n d i n g s o f t h e s t u d y . 
6 . 2 . 1 I n p u t - O u t p u t M u l t i p l i e r s 
I n t h i s s t u d y , t h r e e t y p e s o f m u l t i p l i e r s w i l l b e 
u t i l i z e d . O u t p u t m u l t i p l i e r s , i n c o m e m u l t i p l i e r s ( T y p e I a n d 
T y p e I I ) , a n d e m p l o y m e n t m u l t i p l i e r s . 4 0 
6 . 2 . 1 . 1 O u t p u t M u l t i p l i e r s 
O n e o f t h e u s e s o f t h e L e o n t i e f i n v e r s e m a t r i x , i . e . , 
[ I - A ] " 1 , i s t h a t i t e n a b l e s u s t o d e t e r m i n e t h e i m p a c t o f a 
u n i t c h a n g e i n t h e f i n a l d e m a n d f o r t h e p r o d u c t o f i n d u s t r y j 
o n t h e o u t p u t o f a l l o t h e r i n d u s t r i e s i n t h e e c o n o m y . F o r 
e x a m p l e , i f we a s s u m e t h a t b ± j r e p r e s e n t s t h e e l e m e n t s o f t h e 
[ I - A ] - 1 , t h e n t h e s u m m a t i o n o f b i ; ) ' s o v e r a c o l u m n r e p r e s e n t s 
t h e o u t p u t m u l t i p l i e r f o r t h e i n d u s t r y i n t h e c o r r e s p o n d i n g 
c o l u m n . I n o t h e r w o r d s , 
4 0
 For more i n f o r m a t i o n on t h e i n p u t - o u t p u t m u l t i p l i e r s , s e e 
O 'Connor and Henry ( 1 9 7 5 ) , Bulmer-Thomas ( 1 9 8 2 ) , and O t t o and Johnson 
(1993) . 
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1 2 1 
Output Multiplier(OM) = J 2 b v ( 6 , 1 ) 
i=l 
w h e r e : ( j = l , 2 , . . . , n ) 
T a b l e 6 . 4 s h o w s t h e o u t p u t m u l t i p l i e r s f o r d i f f e r e n t 
s e c t o r s i n t h e J o r d a n i a n e c o n o m y . T h e s e c a l c u l a t i o n s a r e b a s e d 
o n t h e I n p u t - O u t p u t T a b l e f o r J o r d a n f o r t h e b a s e y e a r 1 9 8 3 . 
O u t p u t m u l t i p l i e r s a r e c a l c u l a t e d f o r t h e 3 5 s e c t o r s w h i c h 
r e p r e s e n t t h e J o r d a n i a n e c o n o m y i n t h e y e a r 1 9 8 3 . 
A s T a b l e 6 . 4 s h o w s , s e c t o r s w i t h h i g h e r o u t p u t 
m u l t i p l i e r s a r e B a k e r y P r o d u c t s ( s e c t o r 5) w i t h 2 . 5 3 , 
E l e c t r i c i t y ( s e c t o r 2 8 ) w i t h 2 . 2 8 , P r e p a r e d A n i m a l F o o d 
( s e c t o r 8) w i t h 2 . 2 4 , O t h e r F o o d M a n u f a c t u r e ( s e c t o r 7) w i t h 
2 . 0 1 , a n d P e t r o l e u m R e f i n e r y ( s e c t o r 1 8 ) w i t h 1 . 9 6 . T h u s , i f 
t h e f i n a l d e m a n d f o r t h e o u t p u t o f t h e a g r i c u l t u r a l s e c t o r 
i n c r e a s e s b y o n e J o r d a n i a n D i n a r , t h i s w i l l g e n e r a t e JD 1 . 6 4 
w o r t h o f o u t p u t o f a l l i n d u s t r i e s i n t h e w h o l e e c o n o m y . W h i l e 
a JD 1 . 0 i n c r e a s e i n t h e f i n a l d e m a n d f o r t h e o u t p u t o f t h e 
w a t e r s u p p l y s e c t o r w i l l g e n e r a t e a JD 1 . 8 4 w o r t h o f o u t p u t o f 
a l l i n d u s t r i e s i n t h e e c o n o m y a s a w h o l e . T h i s i m p l i e s t h a t 
w h e n d i s a g g r e g a t e d , a JD 1 . 0 i n c r e a s e i n t h e f i n a l d e m a n d f o r 
t h e p r o d u c t o f W a t e r S u p p l y s e c t o r ( s e c t o r 2 9 ) g e n e r a t e s a 
s i g n i f i c a n t l e v e l o f o u t p u t i n i t s e l f ( 1 . 0 0 1 1 ) , a n d f o l l o w e d 
b y E l e c t r i c i t y ( JD 0 . 2 1 7 4 ) ( s e c t o r 2 8 ) , P e t r o l e u m R e f i n e r y (JD 
0 . 2 1 4 0 ) ( s e c t o r 1 8 ) , a n d O t h e r M i n i n g a n d C r u d e O i l ( JD 
0 . 1 6 9 9 ) ( s e c t o r 3 ) , a n d o t h e r s e c t o r s o f t h e e c o n o m y . 
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T a b l e 6 . 4 : O u t p u t M u l t i p l i e r (OM) f o r D i f f e r e n t 
S e c t o r s , J o r d a n 1 9 8 3 
O u t p u t 
S e c t o r M u l t i p l i e r 
N u m b e r S e c t o r Name (OM) 
1 AGRICULTURE 1 . 6 3 8 1 4 4 5 
2 F E R T I L I Z E R MINERAL MINING 1 . 9 1 8 5 9 8 1 
3 OTHER MINING & CRUDE O I L 1 . 0 3 7 7 3 6 8 
4 GRAIN MILL PRODUCTS 2 . 0 3 8 9 7 9 6 
5 BAKERY PRODUCTS 2 . 5 2 6 3 3 6 0 
6 CONFECTIONERY 1 . 9 5 4 9 9 8 7 
7 OTHER FOOD MANUFACTURE 2 . 0 1 4 9 6 5 3 
8 PREPARED ANIMAL FOOD 2 . 2 3 5 4 1 6 1 
9 BEVERAGES 1 . 7 7 3 3 4 1 5 
10 TOBACCO 1 . 4 8 0 5 1 3 5 
1 1 TEXTILE MANUFACTURE 1 . 2 8 2 2 4 6 3 
12 WEARING APPAREL 1 . 3 2 0 9 0 8 9 
1 3 LEATHER & FOOTWEAR 1 . 5 6 2 3 0 8 0 
14 WOOD, CORK & FURNITURE 1 . 3 6 4 1 9 3 8 
1 5 PAPER & PAPER PRODUCTS 1 . 8 4 1 7 9 6 0 
1 6 P R I N T I N G & PUBLISHING 1 . 6 6 0 3 1 5 2 
17 I N D . & OTHER CHEMICALS 1 . 8 2 6 8 7 3 0 
18 PETROLEUM REFINERY 1 . 9 6 3 2 2 9 9 
1 9 RUBBER & P L A S T I C 1 . 5 0 3 8 7 5 5 
2 0 POTTERY & GLASS 1 . 2 7 8 2 5 4 5 
2 1 CEMENT, LIME & PLASTER 1 . 4 7 7 9 8 3 9 
2 2 OTHER NON-METAL M I N . PRODS 1 . 5 8 5 2 7 5 3 
2 3 B A S I C METAL INDUSTRIES 1 . 4 4 7 2 7 0 5 
2 4 FABRICATED METAL PRODUCTS 1 . 2 3 4 8 2 5 4 
2 5 MACHINERY (NON-ELECTRICAL) 1 . 1 6 2 2 9 0 3 
2 6 E L E C T . & TRANSPORT E Q U I P . 1 . 0 8 4 4 5 8 2 
2 7 MISCELLANEOUS MANUFACTURING 1 . 1 9 7 5 9 1 0 
2 8 E L E C T R I C I T Y 2 . 2 8 2 3 2 6 9 
2 9 WATER SUPPLY 1 . 8 4 3 3 5 7 5 
3 0 CONSTRUCTION 1 . 8 6 4 3 0 4 0 
3 1 D I S T R I B U T I O N 1 . 2 9 0 4 9 9 2 
3 2 TRANSPORT & COMMUNICATION 1 . 8 1 1 3 5 2 6 
3 3 FINANCE & BUSINESS S E R V S . 1 . 3 5 7 4 8 7 7 
3 4 HEALTH & EDUCATION 1 . 2 6 0 8 3 0 3 



































































































A f u r t h e r l o o k a t T a b l e 6 . 4 s h o w s t h a t t h e h i g h e s t o u t p u t 
m u l t i p l i e r i s t h a t o f t h e B a k e r y P r o d u c t s w i t h a v a l u e o f 
2 . 5 3 . T h i s m e a n s t h a t a n i n c r e a s e o f JD 1 . 0 i n t h e d e m a n d f o r 
t h e o u t p u t o f B a k e r y P r o d u c t s w i l l g e n e r a t e a t o t a l o u t p u t o f 
JD 2 . 5 3 i n a l l i n d u s t r i e s , o f w h i c h t h e m o s t s i g n i f i c a n t 
i n c r e a s e s i n o u t p u t r e s u l t f r o m B a k e r y P r o d u c t s s e c t o r JD 
1 . 0 0 2 ; A g r i c u l t u r a l s e c t o r JD 0 . 5 8 9 ; G r a i n M i l l P r o d u c t s 
s e c t o r JD 0 . 1 4 9 ; a n d D i s t r i b u t i o n s e c t o r JD 0 . 3 2 7 . 
F o r p r a c t i c a l p u r p o s e s , s p e c i f i c a l l y f o r p o l i c y m a k i n g , 
t h e o u t p u t m u l t i p l i e r c a n a i d t h e J o r d a n i a n g o v e r n m e n t i n 
t h e i r p l a n s i n t h e c a s e o f c o n s i d e r i n g s p e n d i n g a d d i t i o n a l 
m o n e y o n d i f f e r e n t s e c t o r s o f t h e e c o n o m y . F o r i n s t a n c e , i f 
t h e g o v e r n m e n t d e c i d e s t o s p e n d a d d i t i o n a l m o n e y o n a n y o f 
t h e s e s e c t o r s , t h e n t h e o u t p u t m u l t i p l i e r s m a y b e a g u i d i n g 
d e v i c e i n d e t e r m i n i n g t h e a l l o c a t i o n o f t h e s e f u n d s i n s e c t o r s 
w i t h h i g h o u t p u t m u l t i p l i e r s ( s e e T a b l e 6 . 4 ) . T h i s i s s o s i n c e 
t h e o u t p u t m u l t i p l i e r f o r s e c t o r j , f o r e x a m p l e , m e a n s t h a t 
f o r a JD 1 . 0 i n c r e a s e i n t h e f i n a l d e m a n d f o r s e c t o r j ' s 
o u t p u t w i l l c o r r e s p o n d i n g l y s t i m u l a t e o u t p u t i n t h e p r o c e s s i n g 
s e c t o r s o f t h e e c o n o m y . 
6 . 2 . 1 . 2 I n c o m e M u l t i p l i e r s 
A s m e n t i o n e d e a r l i e r , a n o t h e r u s e o f t h e L e o n t i e f i n v e r s e 
m a t r i x , [ I - A ] - 1 , i s t o t r a c e d o w n t h e i n c o m e e f f e c t s . H e r e t h e 
f o c u s i s o n c h a n g e s i n h o u s e h o l d i n c o m e r e s u l t i n g f r o m a 
c h a n g e i n t h e f i n a l d e m a n d s e c t o r . Two t y p e s o f i n c o m e 
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1 2 4 
m u l t i p l i e r s w i l l b e e x a m i n e d i n t h i s s t u d y : T y p e I a n d T y p e 
I I . 
T y p e I i n c o m e m u l t i p l i e r (Ml) i s c a l c u l a t e d b y t a k i n g t h e 
t o t a l o f d i r e c t a n d i n d i r e c t p a y m e n t s t o t h e h o u s e h o l d s e c t o r 
b y t h e p r o c e s s i n g s e c t o r s a n d b y d i v i d i n g t h i s f i g u r e b y t h e 
d i r e c t p a y m e n t s o f w a g e s a n d s a l a r i e s t o t h e h o u s e h o l d 
s e c t o r . 
T y p e I I i n c o m e m u l t i p l i e r (M2) d i s p l a y s t h e i n d u c e d 
i n c o m e e f f e c t s t h a t r e s u l t f r o m c h a n g e s i n t h e h o u s e h o l d 
i n c o m e w h i c h i n t u r n i s a r e s u l t o f c h a n g e s i n t h e f i n a l 
d e m a n d . T h a t i s , t h i s m u l t i p l i e r t a k e s i n t o c o n s i d e r a t i o n t h e 
r e p e r c u s s i o n e f f e c t s o f c h a n g e s i n h o u s e h o l d i n c o m e a s w e l l . 
When t h e h o u s e h o l d s i n c o m e c h a n g e s , t h e i r d e m a n d i s a f f e c t e d 
w h i c h w i l l c o n s e q u e n t l y a f f e c t t h e i r c o n s u m p t i o n s p e n d i n g . 
T h e r e f o r e , t o c a l c u l a t e M2, t h e h o u s e h o l d s e c t o r i s t r e a t e d a s 
e n d o g e n o u s t o t h e m o d e l . I n o t h e r w o r d s , i t b e c o m e s j u s t 
a n o t h e r s e c t o r i n t h e e c o n o m y ; i t s o u t p u t i s i t s l a b o r 
s e r v i c e s t h a t i t s e l l s t o t h e o t h e r s e c t o r s , a n d i t s i n p u t s 
a r e i t s c o n s u m p t i o n f r o m o t h e r p r o c e s s i n g s e c t o r s . H e n c e , 
u n l i k e Ml ( w h e r e t h e h o u s e h o l d s e c t o r i s e x o g e n o u s ) , M2 t r e a t s 
t h e h o u s e h o l d s e c t o r l i k e o t h e r i n d u s t r y i n t h e s y s t e m , i . e . , 
e n d o g e n o u s . D i v i d i n g e a c h e n t r y i n t h e h o u s e h o l d s e c t o r r o w o f 
t h e L e o n t i e f i n v e r s e m a t r i x b y t h e c o r r e s p o n d i n g d i r e c t i n c o m e 
c o e f f i c i e n t g i v e s u s t h e M2. 
T a b l e 6 . 5 s h o w s d i f f e r e n t c o m b i n a t i o n s o f d i r e c t , 
i n d i r e c t , a n d i n d u c e d i n c o m e e f f e c t s o n a l l t h e s e c t o r s o f t h e 
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T a b l e 6 . 5 : D i r e c t , I n d i r e c t , a n d I n d u c e d I n c o m e E f f e c t s 
f o r D i f f e r e n t S e c t o r s , J o r d a n 1 9 8 3 
Direct & Direct, 
Direct Indirect Indirect Indirect, s Induced 
Sector Income Income Income Induced Income Income 
Number Sector Name Effect Effect Effect Effect Effect (1) (2) (3) (4) (5) 
1 AGRICULTURE 0 .2922671 0 .6500209 0, .3577537 1 , .2680788 0 . 6180580 
2 FERTILIZER MINERAL MINING 0, .3235959 0 . 6883280 0 .3647321 1 , .3428094 0, . 6544814 
3 OTHER MINING S CRUDE OIL 0. .0415231 0 .0470002 0 .0054770 0. .0916893 0 .0446891 
4 GRAIN MILL PRODUCTS 0 .1360577 0 .5658992 0 .4298415 1 . .1039720 0 . 5380727 5 BAKERY PRODUCTS 0 .0822865 0 . 6166459 0 .5343594 1. .2029699 0 .5863241 
6 CONFECTIONERY 0 .1077645 0 .4469497 0 .3391853 0. .8719219 0. .4249722 
7 OTHER FOOD MANUFACTURE 0 . .0172775 0 .4594388 0 .4421613 0 .8962861 0 .4368472 
PREPARED ANIMAL FOOD 0 .0600290 0 .4868910 0 .4268620 0. . 9498404 0 .4629495 
9 BEVERAGES 0, .3794740 0 .6713987 0 .2919247 1. .3097833 0 .6383846 
10 TOBACCO 0 . 6468971 0 .8446041 0 .1977070 1. .6476771 0 .8030731 
11 TEXTILE MANUFACTURE 0 .0647544 0, .1597973 0 .0950429 0 .3117369 0 .1519397 
12 WEARING APPAREL 0 .1159449 0, .2034103 0 .0874654 0 .3968185 0 .1934082 
13 LEATHER 4 FOOTWEAR 0 .2367642 0 .4544537 0, .2176895 0, .8865609 0, .4321072 
14 WOOD, CORK & FURNITURE 0 .1130857 0 .2611876 0, .1481019 0. .5095320 0. .2483444 
1 5 PAPER & PAPER PRODUCTS 0, .1251898 0. .3802693 0. .2550795 0, .7418400 0, .3615707 
16 PRINTING & PUBLISHING 0. .2564615 0. .4732690 0. .2168075 0. . 9232663 0. .4499973 17 IND. & OTHER CHEMICALS 0 . .1326911 0. ,4055745 0. .2728834 0. ,7912061 0. .3856316 
18 PETROLEUM REFINERY 0 . .1058776 0. ,1794100 0. ,0735324 0, .3499980 0. .1705880 
19 RUBBER & PLASTIC 0 , .1572544 0. ,3113892 0. ,1541348 0. , 6074668 0, .2960776 
20 POTTERY & GLASS 0 . .3942072 0. .5732729 0. ,1790657 1. ,1183568 0. .5450838 
21 CEMENT, LINE & PLASTER 0. .3320810 0. ,4749376 0. ,1428566 0. .9265216 0. .4515839 
22 OTHER NON-METAL MIN. PRODS 0 . .3024849 0. .4625785 0. ,1600936 0. ,9024109 0. .4398325 
23 BASIC METAL INDUSTRIES 0. .0652392 0. ,1570642 0. ,0918250 0. ,3064053 0. ,1493410 
24 FABRICATED METAL PRODUCTS 0. .0815932 0. ,1426934 0, .0611002 0. ,2783703 0. .1356769 
25 MACHINERY (NON-ELECTRICAL) 0 . .0938516 0. ,1957345 0. ,1018829 0. ,3818443 0. 1861098 
26 ELECT. S TRANSPORT EQUIP. 0. .0053838 0. ,0572937 0. ,0519098 0, .1117701 0. .0544764 
27 MISCELLANEOUS MANUFACTURING 0. .0104195 0. ,1360963 0 . ,1256767 0. ,2655004 0. 1294041 
28 ELECTRICITY 0. .3099339 0. ,4917732 0. ,1818393 0. ,9593648 0. ,4675916 
29 WATER SUPPLY 0. .5748742 0. ,7517193 0, ,1768452 1. ,4664750 0. 7147557 
30 CONSTRUCTION 0 , .3973676 0. ,5954980 0. ,1983304 1. 1617140 0. 5662161 
31 DISTRIBUTION 0. .8061868 0. .9134756 0. ,1072888 1. ,7820337 0. 8685581 32 TRANSPORT S COMMUNICATION 0. .3536221 0. ,5114836 0. , 1 578615 0. . 99781 65 0. 4863329 
33 FINANCE & BUSINESS SERVS. 0. .6316413 0. .7412313 0. ,1095900 1. 4460147 0. 7047834 
34 HEALTH & EDUCATION 0. .3978902 0. ,4815393 0 . ,0836491 0 . 9394002 0. 4578610 
35 OTHER SERVICES 0. .6760707 0. ,7484870 0 . ,0724163 1. ,4601693 0. 7116823 
N o t e s : C o l u m n 3 = C o l u m n 2 - C o l u m n 1 . 
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0.3577537 1.2680788 0.6180580 
0.3641321 1.3428094 0.6544814 
0.0054770 0.0916893 0.0446891 
0.4298415 1.1039720 0.5380727 
0.5343594 1.2029699 0.5863241 
0.3391853 0.8719219 0.4249722 
0.4421613 0.8962861 0.4368472 
0.4268620 0.9498404 0.4629495 
0.2919247 1. 3097833 0.6383846 
0.1977070 1.6476771 0.8030731 
0.0950429 0.3117369 0.1519397 
0.0874654 0.3968185 0.1934082 
0.2176895 0.8865609 0.4321072 
0.1481019 0.5095320 0.2483444 
0.2550795 0.7418400 0.3615707 
0.2168075 0.9232663 0.4499973 
0.2728834 0.7912061 0.3856316 
0.0735324 0.3499980 0.1705880 
0.1541348 0.6074668 0.2960776 
0.1790657 1.1183568 0.5450838 
0.1428566 0.9265216 0.4515839 
0.1600936 0.9024109 0.4398325 
0.0918250 0.3064053 0.1493410 
0.0611002 0.2783703 0.1356769 
0.1018829 0.3818443 0.1861098 
0.0519098 0.1117701 0.0544764 
0.1256767 0.2655004 0.1294041 
0.1818393 0.9593648 0.4675916 
0.1768452 1.4664750 0.7141557 
0.1983304 1.1617140 0.566/161 
0.1072888 1. )8;>03)1 0.8685581 
0.1578615 0.9978165 0.4863329 
0.1095900 1.4460147 0.7047834 
0.0836491 0.9394002 0.4578610 
0.0724163 1.4601693 0.7116823 
1 2 6 
e c o n o m y . I t a l s o r e v e a l s t h e d i r e c t a n d i n d i r e c t a n d t h e 
d i r e c t a n d i n d i r e c t a n d i n d u c e d i n c o m e e f f e c t s . I f we l o o k a t 
t h e c o l u m n o f " D i r e c t i n c o m e e f f e c t " , a n d t a k e t h e A g r i c u l t u r e 
s e c t o r a s a n e x a m p l e , t h e n we c a n s e e t h a t f o r a JD 1 . 0 c h a n g e 
i n t h e f i n a l d e m a n d f o r t h e o u t p u t o f A g r i c u l t u r e s e c t o r , t h e 
i n c o m e g e n e r a t e d d i r e c t l y i n t h a t s e c t o r w i l l c h a n g e b y JD 
0 . 2 9 2 . A l s o , t a k i n g t h e W a t e r S u p p l y s e c t o r , a s a n o t h e r 
e x a m p l e , we s e e t h a t f o r a JD 1 . 0 c h a n g e i n t h e f i n a l d e m a n d 
f o r i t s o u t p u t , t h e n t h e d i r e c t i n c o m e g e n e r a t e d o r i g i n a l l y i n 
t h a t s e c t o r w i l l c h a n g e b y JD 0 . 5 7 5 . I n t h e c a s e o f , t o n a m e 
a f e w , D i s t r i b u t i o n ( s e c t o r 3 1 ) , O t h e r S e r v i c e s ( s e c t o r 3 5 ) , 
T o b a c c o ( s e c t o r 1 0 ) , a n d F i n a n c e a n d B u s i n e s s S e r v i c e s ( s e c t o r 
3 3 ) , t h e d i r e c t i n c o m e c h a n g e d u e t o a JD 1 . 0 c h a n g e i n t h e 
f i n a l d e m a n d f o r t h e o u t p u t o f t h e c o r r e s p o n d i n g s e c t o r i s , 
r e s p e c t i v e l y , JD 0 . 8 0 6 ; JD 0 . 6 7 6 ; JD 0 . 6 4 7 ; a n d JD 0 . 6 3 2 . 
T h o s e s e c t o r s , a l o n g w i t h t h e W a t e r S u p p l y s e c t o r , h a v e t h e 
h i g h e s t d i r e c t i n c o m e c h a n g e s g e n e r a t e d i n e a c h o n e a s a 
r e s u l t o f t h e c h a n g e i n t h e f i n a l d e m a n d o f a JD 1 . 0 f o r e a c h 
s e c t o r ' s p r o d u c t s . 
T h e c o l u m n o f " D i r e c t a n d I n d i r e c t I n c o m e E f f e c t , " s h o w n 
i n T a b l e 6 . 5 , i s c a l c u l a t e d b y p r e m u l t i p l y i n g t h e d i r e c t a n d 
i n d i r e c t r e q u i r e m e n t s m a t r i x , o r L e o n t i e f i n v e r s e m a t r i x , 
i . e . , [ I - A ] - 1 , w i t h t h e r o w v e c t o r o f h o u s e h o l d i n c o m e p e r u n i t 
o f o u t p u t i n v a l u e t e r m s . 4 1 T h e r e s u l t o f t h i s m u l t i p l i c a t i o n 
4 1
 The d i m e n s i o n of t h e L e o n t i e f i n v e r s e m a t r i x i n t h i s c a s e i s 
35x35 , where h o u s e h o l d s e c t o r i s exogenous t o t h e m o d e l . The row v e c t o r of 
h o u s e h o l d income h a s t h e d i m e n s i o n of 1 x 3 5 . 
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g i v e s t h e d i r e c t p l u s i n d i r e c t i n c o m e e f f e c t f o r e a c h 
i n d u s t r y . 
On t h e o t h e r h a n d , t h e s t o r y i s d i f f e r e n t i n t h e c a s e o f 
t h e c o l u m n o f " D i r e c t , I n d i r e c t , a n d I n d u c e d I n c o m e E f f e c t " i n 
T a b l e 6 . 5 . I n t h i s c a s e , t h e h o u s e h o l d s e c t o r i s c o n s i d e r e d 
e n d o g e n o u s t o t h e m o d e l , i . e . , we i n c l u d e t h e r o w a n d t h e 
c o l u m n o f t h e h o u s e h o l d s e c t o r i n t h e o r i g i n a l m a t r i x o f 
t e c h n i c a l c o e f f i c i e n t s , t h e n i n v e r t t h e n e w m a t r i x w i t h a n e w 
d i m e n s i o n ( 3 6 x 3 6 ) . T h e n , t h e h o u s e h o l d r o w i n t h e n e w i n v e r t e d 
m a t r i x r e p r e s e n t s t h e s o c a l l e d D i r e c t , I n d i r e c t , a n d I n d u c e d 
I n c o m e e f f e c t p e r a JD 1 . 0 o f f i n a l d e m a n d f o r e a c h i n d u s t r y . 
To g e t t h e v a l u e s o f t h e " I n d i r e c t I n c o m e E f f e c t " s h o w n 
i n T a b l e 6 . 5 , we s u b t r a c t t h e v a l u e s i n c o l u m n " D i r e c t I n c o m e 
E f f e c t " f r o m t h e c o l u m n s o f " D i r e c t a n d I n d i r e c t I n c o m e 
E f f e c t . " S i m i l a r l y , t o g e t t h e v a l u e s o f t h e " I n d u c e d I n c o m e 
E f f e c t , " o n e c a n s u b t r a c t t h e v a l u e s i n c o l u m n " D i r e c t a n d 
I n d i r e c t E f f e c t " f r o m t h e v a l u e s i n c o l u m n " D i r e c t , I n d i r e c t , 
a n d I n d u c e d I n c o m e E f f e c t s . " 
T a b l e 6 . 6 s h o w s b o t h i n c o m e m u l t i p l i e r s (Ml a n d M2) f o r 
d i f f e r e n t s e c t o r s w h i c h a r e c a l c u l a t e d f r o m i n f o r m a t i o n g i v e n 
i n T a b l e 6 . 5 . T h u s i f we l o o k a t T a b l e 6 . 6 we s e e t h a t t h e 
v a l u e o f Ml r a n g e s b e t w e e n 1 . 1 0 7 a n d 2 6 . 5 9 2 , w i t h t h e l o w e s t 
r e p r e s e n t i n g t h e s e c t o r o f O t h e r S e r v i c e s ( s e c t o r 3 5 ) , a n d t h e 
h i g h e s t r e p r e s e n t i n g t h e s e c t o r o f O t h e r F o o d M a n u f a c t u r e 
( s e c t o r 7) . T h e W a t e r S u p p l y s e c t o r s h o w s t h a t i t s Ml 
i n d i c a t e s t h a t a JD 1 . 0 r i s e i n t h e d e m a n d f o r i t s o u t p u t w i l l 
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T a b l e 6 . 6 : T y p e I (Ml) a n d T y p e I I (M2) I n c o m e M u l t i p l i e r s 
f o r D i f f e r e n t S e c t o r s , J o r d a n 1 9 8 3 
Type I Type II 
Income Income 
Sector Mult ipl ier Mult ipl ier 
Number Sector Name (Ml) (M2) 
1 AGRICULTURE 2 .2240642 4 . 3387663 
2 FERTILIZER MINERAL MINING 2 . 1271220 4 . 1496488 
3 OTHER MINING & CRUDE OIL 1 . 1319034 2 .2081487 
4 GRAIN MILL PRODUCTS 4 . 1592582 8 .1139967 
5 BAKERY PRODUCTS 7 .4938871 14 .6192835 
6 CONFECTIONERY 4 . 1474688 8 .0909977 
7 OTHER FOOD MANUFACTURE 26 .5916805 51 .8757906 
8 PREPARED ANIMAL FOOD 8 . 1109318 15 . 8230316 
9 BEVERAGES 1 .7692877 3 . 4515756 
10 TOBACCO 1 .3056236 2 .5470468 
11 TEXTILE MANUFACTURE 2 .4677446 4 . 8141449 
12 WEARING APPAREL 1 .7543707 3 .4224752 
13 LEATHER & FOOTWEAR 1 .9194361 3 .7444895 
14 WOOD, CORK & FURNITURE 2 .3096431 4 .5057161 
15 PAPER & PAPER PRODUCTS 3 . 0375419 5 .9257214 
16 PRINTING & PUBLISHING 1 . 8453802 3 .6000190 
17 IND. & OTHER CHEMICALS 3 .0565314 5 .9627665 
18 PETROLEUM REFINERY 1 .6945033 3 .3056841 
19 RUBBER & PLASTIC 1 .9801619 3 .8629549 
20 POTTERY & GLASS 1 .4542425 2 . 8369768 
21 CEMENT, LIME & PLASTER 1 . 4301860 2 .7900466 
22 OTHER NON-METAL MIN. PRODS 1 .5292613 2 .9833255 
23 BASIC METAL INDUSTRIES 2 . 4075133 4 .6966440 
24 FABRICATED METAL PRODUCTS 1 . 7488396 3 .4116849 
25 MACHINERY (NON-ELECTRICAL) 2 . 0855735 4 .0685948 
26 ELECT. & TRANSPORT EQUIP. 10 .6418096 20 .7603383 
27 MISCELLANEOUS MANUFACTURING 13 .0616589 25 .4810477 
28 ELECTRICITY 1 .5867033 3 .0953851 
29 WATER SUPPLY 1 .3076241 2 .5509495 
30 CONSTRUCTION 1 .4986073 2 .9235248 
31 DISTRIBUTION 1 . 1330818 2 .2104476 
32 TRANSPORT & COMMUNICATION 1 .4464130 2 .8217027 
33 FINANCE & BUSINESS SERVS. 1 .1735003 2 .2892971 
34 HEALTH & EDUCATION 1 .2102317 2 .3609536 
35 OTHER SERVICES 1 . 1071136 2 . 1597880 
 
   1    




Number Sector Name 
1 AGRICULTURE 
2 FERTILIZER INERAL INING 
3 OTHER I I   CRUDE IL 
4 R I  ILL PRODUCTS 
5 BAKERY PRODUCTS 
6 FE TI E  
7 T ER F  F CT RE 
8 PREP RE  ANI AL FOOD 
9 BEVERAGES 
10 TOBACCO 
II TEXTILE ANUFACTURE 
12 E RI  PP EL 
13 LE T ER  FOOTWEAR 
14 ,   F I  
15 P P   P P  P TS 
16 P I I   P IS I  
17 I .  OTHER C E IC LS 
18 PET LE  EFI E  
19 RUBBER  PL STIC 
20 P TTE   GLASS 
21 E E T, LI E  PLASTER 
22 OTHER - ET L I . PRODS 
23 B SIC ETAL I STRIES 
24 F I TE  ET L P TS 
25 ACHINERY ( -ELECTRIC L) 
26 ELE T.  TR SP RT E IP. 
27 IS ELL E S F CT RI  
28 ELE T I IT  
29 ATER SUPPLY 
30 ST TI  
31 DISTRIBUTION 
32 SP   COMMUNICATION 
33 FI E  SI ESS SE S. 
34   EDUCATION 
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l e a d t o JD 1 . 3 0 8 o f i n c o m e g e n e r a t e d i n t h e e c o n o m y . On t h e 
o t h e r h a n d , a JD 1 . 0 i n c r e a s e i n t h e f i n a l d e m a n d f o r t h e 
p r o d u c t s o f O t h e r F o o d M a n u f a c t u r e s e c t o r w i l l g e n e r a t e a 
t o t a l i n c o m e o f JD 2 6 . 5 9 2 i n t h e e c o n o m y . I n t h e M i s c e l l a n e o u s 
M a n u f a c t u r i n g s e c t o r , a JD 1 . 0 i n c r e a s e i n t h e d e m a n d f o r i t s 
o u t p u t w i l l g e n e r a t e JD 1 3 . 0 62 o f i n c o m e i n t h e e c o n o m y . 
W i t h r e s p e c t t o M2, t h e c h a n g e s i n i n c o m e p a y m e n t s b y t h e 
p r o c e s s i n g s e c t o r s t o t h e h o u s e h o l d ( l a b o r s u p p l y ) w i l l a f f e c t 
t h e l e v e l o f t h e f i n a l d e m a n d t h r o u g h c h a n g e s i n t h e i r 
c o n s u m p t i o n s p e n d i n g . T h a t i s , t h e i n c r e a s e i n t h e h o u s e h o l d s 
i n c o m e w i l l t r i g g e r a n i n c r e a s e i n s p e n d i n g o n c o n s u m e r g o o d s 
a n d s e r v i c e s w h i c h h a s t o b e s a t i s f i e d b y t h e p r o d u c i n g 
s e c t o r s . T h i s i n d u c e d i n c o m e c h a n g e s r e s u l t i n g f r o m t h e 
c h a n g e s i n c o n s u m e r s p e n d i n g w i l l b e c o n s i d e r e d i n a d d i t i o n t o 
t h e d i r e c t a n d i n d i r e c t i n c o m e e f f e c t s ( a s a l r e a d y c o n s i d e r e d 
i n Ml ) i n M 2 . So M2 t a k e s i n t o c o n s i d e r a t i o n t h e i n d u c e d 
e f f e c t s o f i n c o m e c h a n g e s a s w e l l a s t h e d i r e c t a n d i n d i r e c t 
i n c o m e e f f e c t s . 
L o o k i n g a t T a b l e 6 . 6 we c a n s e e t h a t M2 r a n g e s b e t w e e n 
2 . 1 6 0 a n d 5 1 . 8 7 6 . I t i s a l s o n o t i c e d t h a t M2 i s g r e a t e r t h a n 
Ml f o r e a c h s e c t o r . T h i s i s s o b e c a u s e o f t h e c o n s i d e r a t i o n o f 
t h e i n d u c e d e f f e c t t h a t s t e m s f r o m i n c r e a s e i n c o n s u m e r 
s p e n d i n g , w h i c h i n t u r n i s d u e t o a n i n c r e a s e i n i n c o m e . 
To e x p l a i n t h e e f f e c t o f M2, l e t u s c o n s i d e r , f o r 
e x a m p l e , t h e A g r i c u l t u r a l s e c t o r . An i n c r e a s e i n t h e d e m a n d 
f o r t h e o u t p u t o f t h e A g r i c u l t u r a l s e c t o r b y JD 1 . 0 w i l l 
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g e n e r a t e JD 4 . 3 3 9 o f a d d i t i o n a l h o u s e h o l d i n c o m e ( s e e T a b l e 
6 . 6 ) . T h i s a m o u n t r e f l e c t s a n i n c r e a s e o f JD 2 . 1 1 5 i n t o t a l 
h o u s e h o l d i n c o m e o v e r t h e M l . T h i s i n c r e a s e i n h o u s e h o l d 
i n c o m e ( JD 2 . 1 1 5 ) i n t h e A g r i c u l t u r a l s e c t o r c o m e s f r o m t h e 
i n d u c e d e f f e c t , i . e , t h e c h a i n r e a c t i o n o f t h e r e s p e n d i n g o f 
t h e e x t r a d o l l a r s i n h o u s e h o l d i n c o m e o n g o o d s a n d s e r v i c e s . 
On t h e o t h e r h a n d , i f we l o o k a t t h e W a t e r S u p p l y s e c t o r 
we s e e t h a t i t s M2 a m o u n t s t o 2 . 5 5 1 . T h i s s t a t e s t h a t a n 
i n c r e a s e i n t h e d e m a n d f o r o u t p u t o f w a t e r s u p p l y b y JD 1 . 0 
w o u l d r e s u l t i n JD 2 . 5 5 1 r i s e i n h o u s e h o l d i n c o m e ( s e e T a b l e 
6 . 6 ) . A g a i n , t h i s a m o u n t r e f l e c t s a JD 1 . 2 6 3 i n c r e a s e i n t o t a l 
h o u s e h o l d i n c o m e o v e r M l . T h i s e x t r a a m o u n t o f i n c r e a s e i n 
h o u s e h o l d i n c o m e i s d u e t o t h e i n d u c e d e f f e c t r e s u l t i n g f r o m 
r e s p e n d i n g t h e a d d i t i o n a l i n c o m e o n c o n s u m p t i o n o f g o o d s a n d 
s e r v i c e s . 
E x a m i n a t i o n o f T a b l e 6 . 6 a l s o r e v e a l s t h a t t h o s e s e c t o r s 
w i t h h i g h M2 a r e O t h e r F o o d M a n u f a c t u r e ( s e c t o r 7) w i t h a 
v a l u e o f 5 1 . 8 7 6 ; M i s c e l l a n e o u s M a n u f a c t u r i n g ( s e c t o r 2 7 ) w i t h 
a v a l u e o f 2 5 . 4 8 1 ; E l e c t , a n d T r a n s p o r t E q u i p m e n t ( s e c t o r 2 6 ) 
w i t h a v a l u e o f 2 0 . 7 6 0 ; P r e p a r e d A n i m a l F o o d ( s e c t o r 8) w i t h 
a v a l u e o f 1 5 . 8 2 3 ; a n d B a k e r y P r o d u c t s ( s e c t o r 5 ) w i t h a v a l u e 
o f 1 4 . 6 2 . 
6 . 2 . 1 . 3 E m p l o y m e n t M u l t i p l i e r s 
T h e e m p l o y m e n t m u l t i p l i e r s a r e u s e d t o e x p l a i n t h e e f f e c t 
o f c h a n g e s i n t h e d e m a n d u p o n t h e l e v e l s o f e m p l o y m e n t i n 
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d i f f e r e n t s e c t o r s . T h e e m p l o y m e n t l e v e l s i n e a c h s e c t o r w i l l 
b e m e a s u r e d i n p h y s i c a l u n i t s , i . e . , p e r s o n - y e a r o r n u m b e r o f 
p e o p l e e m p l o y e d b y e a c h s e c t o r . 
To c a l c u l a t e t h e e m p l o y m e n t m u l t i p l i e r s f o r t h e J o r d a n i a n 
e c o n o m y i n 1 9 8 3 , t h e i n p u t - o u t p u t t a b l e ( o f 1 9 8 3 ) i s 
a g g r e g a t e d i n t o n i n e s e c t o r s . 4 2 T h e r e a s o n f o r a g g r e g a t i n g 
t h e o r i g i n a l t h i r t y - f i v e s e c t o r s t o n i n e s e c t o r s i s t h a t t h e 
d a t a o f e m p l o y m e n t i n p h y s i c a l u n i t s i n t h e e c o n o m y a r e 
a v a i l a b l e o n l y i n a n a g g r e g a t e d f o r m f o r e i g h t s e c t o r s . F o r 
i n s t a n c e , a l l m a n u f a c t u r i n g s e c t o r s i n t h e b a s i c t a b l e ( T a b l e 
6 . 1 ) h a v e b e e n a g g r e g a t e d u n d e r t h e M i n i n g a n d M a n u f a c t u r i n g 
s e c t o r ( s e e T a b l e 6 . 7 ) . H o w e v e r , f o r t h e E l e c t r i c i t y s e c t o r 
a n d W a t e r S u p p l y s e c t o r , t h e e m p l o y m e n t f i g u r e s w e r e n o t g i v e n 
i n d i v i d u a l l y f r o m t h e o r i g i n a l s o u r c e . 4 3 S o t o g e t t h e t o t a l 
n u m b e r o f e m p l o y m e n t i n e a c h s e c t o r s e p a r a t e l y , we 
d i s a g g r e g a t e t h e t o t a l e m p l o y m e n t i n b o t h s e c t o r s u s i n g t h e 
f o l l o w i n g r a t i o s : 
EJ * BT ( 6 . 2 ) 
\ X T ) 
( i , j = s e c t o r 2 8 , 2 9 ) 
w h e r e E . : r e p r e s e n t s t h e e m p l o y m e n t l e v e l i n s e c t o r j ( i n 
4
 Fo r more i n f o r m a t i o n on t h e a g g r e g a t i o n p r o c e s s of t h e t h i r t y - f i v e 
s e c t o r s i n t o n i n e s e c t o r s , s e e U n i t e d N a t i o n s (1990) . 
4 3
 The d a t a of employment i n p h y s i c a l u n i t s f o r t h e n i n e s e c t o r s 
f o r t h e y e a r 1983 were g i v e n i n M i n i s t r y of Labor and S o c i a l Development 
(1985) . 
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T a b l e 6 . 7 : E m p l o y m e n t E f f e c t s f o r t h e A g g r e g a t e d S e c t o r s , J o r d a n 1 9 8 3 
Direct & Direct, 
Direct Indirect Indirect Induced Indi rec t , & 
Sector Employment Employment Employment Employment Induced Employment 
Number Sector Name Effect a Effect a Effect " Effect • Effect " 
(1) (2) (3) (4) (5) 
AGRICULTURE, HUNTING, FORESTRY, 
1 & FISHING 0 0871833 0 .0733885 0 1605718 0 2056587 0 3662305 
2 MINING & MANUFACTURING 0 0226097 0 .0487317 0 0713413 0 1028950 0 1742363 
3 ELECTRICITY 0 0609254 0 .0803254 0 1412508 0 1808188 0 3220696 
4 WATER SUPPLY 0 0609620 0 .0490479 0 1100099 0 2499439 0 3599538 
5 CONSTRUCTION 0 1650580 0 .0577919 0 2228499 0 1940257 0 4168756 
6 DISTRIBUTION (TRADE) 0 1636640 0 .0256220 0 1892860 0 2950194 0 4843054 
TRANSPORTATION, STORAGE, 
7 & COMMUNICATION 0 0867753 0 .0534623 0 1402377 0 1762439 0 3164816 
FINANCE, INSURANCE, REALESTATE, 
8 & BUSINESS SERVICES 0 1104526 0 .0384912 0 1489437 0 2378765 0 3868202 
9 OTHER SERVICES 0 4663480 0 .0201268 0 4864748 0 2001306 0 6866054 
N o t e s : a M e a s u r e d i n p e r s o n - y e a r s p e r a JD 1 0 0 0 o f o u t p u t . 
C o l u m n 2 = C o l u m n 3 - C o l u m n 1 . 
C o l u m n 4 = C o l u m n 5 - C o l u m n 3 . 
CO 
rO 
  t t       1983







   
E fect' 
 
E fect • 
i  & 
l
fect' 
( 1 ) (2) (3) (4 ) (5 ) 
-----AGRICULTURE, HUNTlNG~REST~-----------------------------------~--~-----
 FIS I  0.0871833 . ]]  0.1605718 0.2056587 0.3662]05 
   MANUfACTURING .022 ~ ] .07 .102 .1742  
3 ELECTRICITY 0.0609254 0.080]254 0.1412508 0.1808188 0.]220696 
4 ATER SUPPLY 0.0609620 0.0490~79 0.1100099 0.24994]9 0.]5995]8 
5 C STR CTI  0.1650580 0.0577919 0.2228499 0.1940257 0.4168756 
6 ISTRIB TI  (TRADE) 0.16]6640 0.0256220 0.1892860 0.2950194 0.4843054 
I  
7 & COM UN ICAT ION 0.0867753 0.0534623 0.1402377 0.1762439 0.3164816 
fI , , 
  I  I  0.1104526 0.0384912 0.1489437 0.2378765 0.3868202 
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p h y s i c a l u n i t s ) ; 
XL : r e p r e s e n t s t h e o u t p u t l e v e l o f s e c t o r i ( i n m o n e y 
u n i t s ) / 
X T : r e p r e s e n t s t h e t o t a l o u t p u t o f b o t h s e c t o r s , i . e . , 
E l e c t r i c i t y a n d W a t e r S u p p l y ( i n m o n e y u n i t s ) ; a n d 
E T : r e p r e s e n t s t h e a g g r e g a t e d l e v e l o f e m p l o y m e n t i n 
b o t h E l e c t r i c i t y a n d W a t e r S u p p l y s e c t o r s ( i n 
p h y s i c a l u n i t s ) . 
To b e i n l i n e w i t h w h a t h a s b e e n d o n e i n t h e c a s e o f 
i n c o m e m u l t i p l i e r s , we w o u l d u s e t h e s a m e m e t h o d o l o g y i n 
f i n d i n g b o t h T y p e I a n d T y p e I I e m p l o y m e n t m u l t i p l i e r s . An 
e x c e p t i o n t o t h i s c a s e i s t h a t e m p l o y m e n t i s g i v e n i n t e r m s o f 
p h y s i c a l u n i t s r a t h e r t h a n i n t e r m s o f i n c o m e p a y m e n t s t o t h e 
h o u s e h o l d . S o t h e r e w i l l b e t w o t y p e s o f e m p l o y m e n t 
m u l t i p l i e r s : T y p e I a n d T y p e I I . 
T y p e I e m p l o y m e n t m u l t i p l i e r t a k e s i n t o c o n s i d e r a t i o n t h e 
e f f e c t o f c h a n g e i n f i n a l d e m a n d o n t h e l e v e l o f e m p l o y m e n t b y 
d i f f e r e n t s e c t o r s i n t h e e c o n o m y w h e r e t h e h o u s e h o l d s e c t o r i s 
e x o g e n o u s . T y p e I e m p l o y m e n t m u l t i p l i e r i s g i v e n b y t h e 
f o l l o w i n g e q u a t i o n ( 6 . 3 ) : 
Type I Employment Multiplier = * [ J - A^'1 * e j 1 ( 6 . 3 ) 
w h e r e 
e-j : m a t r i x o f d i r e c t e m p l o y m e n t ( i n p h y s i c a l u n i t s ) / 
o u t p u t r a t i o s ; 
A a : t h e a g g r e g a t e d i n p u t - o u t p u t m a t r i x (9 x 9 ) ; 
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[ I - A g ] - 1 : t h e L e o n t i e f i n v e r s e m a t r i x o f t h e a g g r e g a t e d 
s e c t o r s (9 x 9 ) ; 
e d : t h e d i a g o n a l m a t r i x o f t h e d i r e c t e m p l o y m e n t / o u t p u t 
r a t i o . 
I n t h e c a s e o f t h e T y p e I I e m p l o y m e n t m u l t i p l i e r ( a s i n 
t h e T y p e I I I n c o m e m u l t i p l i e r ) , n o t o n l y a r e t h e d i r e c t a n d 
i n d i r e c t e m p l o y m e n t e f f e c t s c o n s i d e r e d , b u t a l s o t h e i n d u c e d 
e f f e c t i s a d d e d t o b o t h d i r e c t a n d i n d i r e c t e m p l o y m e n t 
e f f e c t s . T h e r e f o r e , a m o d i f i c a t i o n t o t h e m a t r i x o f t h e 
a g g r e g a t e d m o d e l w i l l b e a p p l i e d . T h i s m o d i f i c a t i o n w i l l b e 
r e p r e s e n t e d b y i n t r o d u c i n g t h e h o u s e h o l d s e c t o r i n t o t h e 
s y s t e m , i . e . , m a k i n g t h e h o u s e h o l d s e c t o r e n d o g e n o u s t o t h e 
s y s t e m . T h e n , a f t e r f i n d i n g t h e i n v e r s e o f t h e m a t r i x [ I - A g ] 
we p r e m u l t i p l y t h i s i n v e r t e d m a t r i x b y t h e v e c t o r o f d i r e c t 
e m p l o y m e n t - o u t p u t t o g e t t h e d i r e c t , i n d i r e c t , a n d i n d u c e d 
e m p l o y m e n t e f f e c t s . T h e n b y d i v i d i n g t h e n e w o u t p u t o f t h i s 
m u l t i p l i c a t i o n b y t h e d i r e c t e m p l o y m e n t e f f e c t f o r t h e 
c o r r e s p o n d i n g s e c t o r , we g e t t h e T y p e I I e m p l o y m e n t m u l t i p l i e r 
f o r e a c h s e c t o r ( s e e e q u a t i o n 6 . 3 ) . 
T a b l e 6 . 7 p r e s e n t s d i f f e r e n t t y p e s o f e m p l o y m e n t e f f e c t s 
f o r t h e a g g r e g a t e d s e c t o r s o f t h e J o r d a n i a n e c o n o m y i n 1 9 8 3 . 
I t s h o w s t h e d i r e c t , i n d i r e c t , a n d i n d u c e d e m p l o y m e n t e f f e c t s . 
I t a l s o i l l u s t r a t e s t h e t o t a l ( d i r e c t p l u s i n d i r e c t ) 
e m p l o y m e n t e f f e c t s , a n d t h e d i r e c t , i n d i r e c t , a n d i n d u c e d 
e m p l o y m e n t e f f e c t s p e r JD 1 0 0 0 o f o u t p u t . To e x p l a i n t h e s e 
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d i f f e r e n t t y p e s o f e m p l o y m e n t e f f e c t s l e t u s , a s a n e x a m p l e , 
l o o k a t T a b l e 6 . 7 a n d c o n s i d e r t h e c o l u m n o f d i r e c t e m p l o y m e n t 
e f f e c t . F o r a JD 1 0 0 0 c h a n g e i n t h e o u t p u t o f t h e C o n s t r u c t i o n 
s e c t o r ( S e c t o r 5 ) , f o r e x a m p l e , t h e e m p l o y m e n t l e v e l g e n e r a t e d 
d i r e c t l y i n t h a t s e c t o r w i l l c h a n g e b y 0 . 1 6 5 p e r s o n - y e a r . 
A l s o , t h e e m p l o y m e n t g e n e r a t e d d i r e c t l y i n t h e W a t e r S u p p l y 
s e c t o r w i l l c h a n g e b y 0 . 0 6 1 p e r s o n - y e a r a s a r e s u l t o f JD 1 0 0 0 
c h a n g e i n t h e l e v e l o f i t s o u t p u t . I n t h e c a s e o f A g r i c u l t u r e 
a n d D i s t r i b u t i o n s e c t o r s , a JD 1 0 0 0 c h a n g e i n t h e i r o u t p u t 
l e a d s t o a d i r e c t e m p l o y m e n t c h a n g e o f 0 . 0 8 7 a n d 0 . 1 6 4 p e r s o n -
y e a r , r e s p e c t i v e l y . 
T h e c o l u m n o f d i r e c t a n d i n d i r e c t ( o r t o t a l ) e m p l o y m e n t 
e f f e c t i n T a b l e 6 . 7 s h o w s t h e t o t a l e f f e c t o n e m p l o y m e n t i n 
t h e e c o n o m y a s a r e s u l t o f a JD 1 0 0 0 c h a n g e i n t h e f i n a l 
d e m a n d f o r a p a r t i c u l a r s e c t o r . F o r e x a m p l e , i f t h e f i n a l 
d e m a n d f o r t h e o u t p u t o f t h e C o n s t r u c t i o n s e c t o r ( s e c t o r 5) 
c h a n g e s b y JD 1 0 0 0 , t h e n t h e c h a n g e i n t h e t o t a l e m p l o y m e n t 
w i l l b e 0 . 2 2 3 p e r s o n - y e a r , o f w h i c h 0 . 1 6 5 p e r s o n - y e a r i s 
g e n e r a t e d d i r e c t l y i n t h e C o n s t r u c t i o n s e c t o r i t s e l f , a n d t h e 
r e s t c o m e s f r o m t h o s e s e c t o r s t h a t s u p p l y t h e C o n s t r u c t i o n 
s e c t o r i n d i r e c t l y . A s a n o t h e r e x a m p l e , a JD 1 0 0 0 c h a n g e i n t h e 
f i n a l d e m a n d f o r t h e o u t p u t o f t h e W a t e r S u p p l y s e c t o r w i l l 
g e n e r a t e a t o t a l e m p l o y m e n t o f 0 . 1 1 0 p e r s o n - y e a r i n t h e 
e c o n o m y , o f w h i c h 0 . 0 6 1 p e r s o n - y e a r w i l l b e g e n e r a t e d d i r e c t l y 
i n t h e s e c t o r o f W a t e r S u p p l y i t s e l f . T h e A g r i c u l t u r a l s e c t o r 
a l s o s h o w s t h a t t h e t o t a l e m p l o y m e n t g e n e r a t e d i n t h e e c o n o m y 
 
t   l e t ts     exa
  l    i r    t e l  
t.       t   C r tio
 t  )  l ,  l e t l gen r te
  t  il     person- .
  e t t     at r S  
 ill    r  lt  1
   l   t.     i ture
 i t t       i  o t  
  t e t      perso -
, respectively.
   t  t   e l  
t  l     l t  l e t i
   lt      final
  l r .  l ,   final
   t   str ti  r r 
         e l  
il    - ar,  i   - r is
t  t    st ti   ,  the
     t l   C r tio
 t .  t r l ,      the
l    t   at r l   l
r t    l t  .  r i  the 
,  i  .  r ill  r t  directly
    at r l    ri lt r l sect
  t   l e t t    econ  
1 3 6 
a s a r e s u l t o f a JD 1 0 0 0 c h a n g e i n t h e f i n a l d e m a n d f o r i t s 
o u t p u t a m o u n t s t o 0 . 1 6 1 p e r s o n - y e a r , o f w h i c h 0 . 0 8 7 p e r s o n -
y e a r i s g e n e r a t e d i n t h e A g r i c u l t u r a l s e c t o r i t s e l f . T h e 
D i s t r i b u t i o n s e c t o r a l s o s h o w s t h a t t h e t o t a l e m p l o y m e n t 
g e n e r a t e d i n t h e e c o n o m y a s a r e s u l t o f a JD 1 0 0 0 c h a n g e i n 
t h e f i n a l d e m a n d f o r i t s o u t p u t a m o u n t s t o 0 . 1 8 9 p e r s o n - y e a r , 
o f w h i c h 0 . 1 6 4 p e r s o n - y e a r i s g e n e r a t e d i n t h e D i s t r i b u t i o n 
s e c t o r i t s e l f . 
T h e c o l u m n o f t h e d i r e c t , i n d i r e c t , a n d i n d u c e d 
e m p l o y m e n t e f f e c t i n T a b l e 6 . 7 d i s p l a y s t h e e f f e c t o f a c h a n g e 
i n t h e f i n a l d e m a n d o n t h e e m p l o y m e n t l e v e l b y d i f f e r e n t 
s e c t o r s i n t h e e c o n o m y i n w h i c h t h e h o u s e h o l d s e c t o r i s 
t r e a t e d , i n t h i s c a s e , a s e n d o g e n o u s t o t h e m o d e l . T h a t i s , 
t h e h o u s e h o l d i s c o n s i d e r e d a s a n y o t h e r i n d u s t r y i n t h e 
m o d e l . F o r e x a m p l e , i f t h e f i n a l d e m a n d f o r t h e o u t p u t o f t h e 
C o n s t r u c t i o n s e c t o r ( s e c t o r 5) c h a n g e s b y JD 1 0 0 0 , t h e n t h e 
t o t a l e m p l o y m e n t g e n e r a t e d i n t h e e c o n o m y w i l l c h a n g e b y 0 . 4 1 7 
p e r s o n - y e a r . T h i s c h a n g e i n e m p l o y m e n t i s a s a r e s u l t o f t h e 
t h r e e e f f e c t s c o m b i n e d ( d i r e c t , i n d i r e c t , a n d i n d u c e d ) . A s 
a n o t h e r e x a m p l e , a JD 1 0 0 0 c h a n g e i n t h e f i n a l d e m a n d f o r t h e 
o u t p u t o f t h e W a t e r S u p p l y s e c t o r w i l l g e n e r a t e a t o t a l 
e m p l o y m e n t o f 0 . 3 6 0 p e r s o n - y e a r i n t h e e c o n o m y . T h e 
D i s t r i b u t i o n s e c t o r a l s o s h o w s t h a t t h e t o t a l e m p l o y m e n t 
g e n e r a t e d i n t h e e c o n o m y a s a r e s u l t o f a JD 1 0 0 0 c h a n g e i n 
t h e f i n a l d e m a n d f o r i t s o u t p u t a m o u n t s t o 0 . 4 8 4 p e r s o n - y e a r . 
To g e t t h e v a l u e s o f t h e " I n d i r e c t E m p l o y m e n t E f f e c t , " 
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s h o w n i n T a b l e 6 . 7 , we s u b t r a c t t h e v a l u e s i n c o l u m n " D i r e c t 
E m p l o y m e n t E f f e c t " f r o m t h e c o l u m n o f " D i r e c t a n d I n d i r e c t 
E m p l o y m e n t E f f e c t . " S i m i l a r l y , t o g e t t h e v a l u e s o f t h e 
" I n d u c e d E m p l o y m e n t E f f e c t " o n e c a n s u b t r a c t t h e v a l u e s i n 
c o l u m n " D i r e c t a n d I n d i r e c t E m p l o y m e n t E f f e c t " f r o m t h e v a l u e s 
i n c o l u m n " D i r e c t , I n d i r e c t , a n d I n d u c e d E m p l o y m e n t E f f e c t s . " 
A s m e n t i o n e d e a r l i e r , t h e e m p l o y m e n t m u l t i p l i e r s u s e d i n 
t h i s s t u d y s h o w t h e t o t a l e m p l o y m e n t ( i n p e r s o n - y e a r ) 
g e n e r a t e d i n t h e w h o l e e c o n o m y p e r o n e u n i t ( p e r s o n - y e a r ) 
c h a n g e s i n t h e e m p l o y m e n t o f a p a r t i c u l a r s e c t o r i n t h e 
e c o n o m y . 
T a b l e 6 . 8 s h o w s b o t h t y p e s o f e m p l o y m e n t m u l t i p l i e r s f o r 
d i f f e r e n t s e c t o r s i n t h e e c o n o m y . I t d e p e n d s o n t h e 
i n f o r m a t i o n g i v e n i n T a b l e 6 . 7 . T h e c o l u m n o f T y p e I 
e m p l o y m e n t m u l t i p l i e r s h o w s t h e t o t a l e m p l o y m e n t i n p e r s o n -
y e a r g e n e r a t e d i n t h e e c o n o m y p e r o n e u n i t o f e m p l o y m e n t i n a 
c e r t a i n s e c t o r o f t h e e c o n o m y . I n t h i s c a s e t h e H o u s e h o l d 
s e c t o r i s t r e a t e d a s e x o g e n o u s t o t h e s y s t e m . So t o c a l c u l a t e 
T y p e I e m p l o y m e n t m u l t i p l i e r f o r e a c h s e c t o r , we d i v i d e e a c h 
e n t r y o f t h e c o l u m n o f t h e d i r e c t p l u s i n d i r e c t e m p l o y m e n t 
e f f e c t b y t h e c o r r e s p o n d i n g e n t r y o f t h e c o l u m n o f t h e d i r e c t 
e m p l o y m e n t e f f e c t s h o w n i n T a b l e 6 . 7 . H e n c e , t h e r e s u l t w i l l 
b e t h e s o - c a l l e d T y p e I e m p l o y m e n t m u l t i p l i e r f o r e a c h s e c t o r 
i n t h e e c o n o m y . T h e v a l u e o f T y p e I e m p l o y m e n t m u l t i p l i e r f o r 
d i f f e r e n t s e c t o r s r a n g e s b e t w e e n 1 . 0 4 3 a n d 3 . 1 5 5 w h e r e t h e 
s m a l l e s t i s a t t r i b u t e d t o t h e s e c t o r o f O t h e r S e r v i c e s , a n d 
 
         "Direct
t t        Indirect
t t.  il ,      the
  t    t   in
 i t   t t    values
  i t, t,   t Effects."
 t    t lti l   in
     t  person-ye r)
       i  (person-ye r)
   t  l    the
 
 S     t lti l  for
t    .    the
ti          
e t Ultipli r    e t  perso -
 t       i   e t  
    .     
r       .   calc l te
 l e t ulti li r   t r,  ea
 f   f  t  i t e l
t   i        dire  
l e t t   l   ,  lt 
  l   l ent ulti li r   se t  
  .   f   l ent ulti li r for
t   t  . 3  .  r  th  
all st     t r f t r i ,  
1 3 8 
T a b l e 6 . 8 : T y p e I ( E l ) a n d T y p e I I (E2) E m p l o y m e n t 
M u l t i p l i e r s f o r t h e A g g r e g a t e d S e c t o r s , 
J o r d a n 1 9 8 3 
Type I Type I I 
Employment Employment 
Sector Mult ip l ier Mult ip l ier 
Number Sector Name (El) (E2) 
AGRICULTURE, HUNTING, FORESTRY, 
1 & FISHING 1 .8417726 4 .2006961 
MINING & MANUFACTURING 3, .1553462 7 , .7062763 
3 ELECTRICITY 2, .3184230 5 . 2862963 
4 WATER SUPPLY 1, , 8045662 5. . 9045636 
5 CONSTRUCTION 1, .3501312 2 , .5256314 
6 DISTRIBUTION (TRADE) 1, .1565525 2. . 9591444 
TRANSPORTATION, STORAGE, 
7 & COMMUNICATION 1, . 6161006 3 , . 6471370 
FINANCE, INSURANCE, REALESTATE, CO & BUSINESS SERVICES 1. .3484861 3 , .5021391 
9 OTHER SERVICES 1 .0431583 1 .4723026 
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 1983
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Number Sector Name 
AGRICULTURE, HUNTING, FORESTRY, 
1  FIS I  
2   MANUFACTURING 
3 ELECTRICITY 
4 ATER SUPPLY 
5 CONSTRUCTION 
6 DISTRIBUTION (TRADE) 
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t h e h i g h e s t i s a t t r i b u t e d t o t h e s e c t o r o f M i n i n g a n d 
M a n u f a c t u r i n g ( s e e T a b l e 6 . 8 ) . T h u s t o e x p l a i n w h a t T y p e I 
e m p l o y m e n t m u l t i p l i e r m e a n s l e t u s c o n s i d e r t h e s e c t o r o f 
M i n i n g a n d M a n u f a c t u r i n g a s a n e x a m p l e . I t s T y p e I e m p l o y m e n t 
m u l t i p l i e r i s 3 . 1 5 5 , w h i c h m e a n s t h a t f o r e v e r y o n e j o b 
c r e a t e d i n t h a t s e c t o r , i . e . , M i n i n g a n d M a n u f a c t u r i n g s e c t o r , 
t h e r e w i l l b e 3 . 1 5 5 j o b s g e n e r a t e d i n t h e w h o l e e c o n o m y a s 
w e l l . A n o t h e r e x a m p l e , f o r e v e r y j o b c r e a t e d i n t h e W a t e r 
S u p p l y s e c t o r , t h e r e w i l l b e a 1 . 8 0 5 j o b s c r e a t e d i n t h e 
e c o n o m y a s a w h o l e . A l s o , t h e A g r i c u l t u r a l s e c t o r w i l l 
g e n e r a t e a b o u t 1 . 8 4 2 j o b s i n t h e w h o l e e c o n o m y a s a r e s u l t o f 
o n e j o b c r e a t e d i n t h e A g r i c u l t u r a l s e c t o r i t s e l f . E l e c t r i c i t y 
s e c t o r r a n k s a l s o h i g h i n t e r m s o f T y p e I e m p l o y m e n t 
m u l t i p l i e r . F o r e v e r y j o b c r e a t e d i n t h i s s e c t o r , t h e r e w i l l 
b e a b o u t 2 . 3 1 8 j o b s g e n e r a t e d i n t h e w h o l e e c o n o m y i n r e s p o n s e 
( s e e T a b l e 6 . .8) . 
T h e T y p e I I e m p l o y m e n t m u l t i p l i e r f o r d i f f e r e n t s e c t o r s 
i n t h e e c o n o m y o f J o r d a n i s a l s o g i v e n i n T a b l e 6 . 8 . I t 
d i f f e r s f r o m T y p e I i n t e r m s o f c o n s i d e r i n g t h e h o u s e h o l d 
s e c t o r a s e n d o g e n o u s t o t h e s y s t e m , i . e . , a s a n y o t h e r s e c t o r 
i n t h e s y s t e m . So t o c a l c u l a t e T y p e I I e m p l o y m e n t m u l t i p l i e r , 
we d i v i d e e a c h e n t r y i n t h e c o l u m n o f D i r e c t , I n d i r e c t , a n d 
I n d u c e d e m p l o y m e n t e f f e c t b y i t s c o r r e s p o n d i n g e n t r y i n t h e 
c o l u m n o f t h e D i r e c t e m p l o y m e n t e f f e c t g i v e n i n T a b l e 6 . 7 . T h e 
r e s u l t , t h e n , w i l l b e t h e s o - c a l l e d T y p e I I e m p l o y m e n t 
m u l t i p l i e r s h o w n i n T a b l e 6 . 8 . T h e v a l u e o f T y p e I I e m p l o y m e n t 
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m u l t i p l i e r f o r d i f f e r e n t s e c t o r s r a n g e s b e t w e e n 1 . 4 7 2 a n d 
7 . 7 0 6 , w h e r e t h e s m a l l e s t i s a t t r i b u t e d t o t h e s e c t o r o f O t h e r 
S e r v i c e s , a n d t h e h i g h e s t i s a t t r i b u t e d t o t h e s e c t o r o f 
M i n i n g a n d M a n u f a c t u r i n g ( s e e T a b l e 6 . 8 ) . T h u s t o e x p l a i n w h a t 
T y p e I I e m p l o y m e n t m u l t i p l i e r m e a n s l e t u s c o n s i d e r t h e s e c t o r 
o f M i n i n g a n d M a n u f a c t u r i n g a s a n e x a m p l e . I t s T y p e I I 
e m p l o y m e n t m u l t i p l i e r i s 7 . 7 0 6 , w h i c h m e a n s t h a t f o r e v e r y o n e 
j o b c r e a t e d i n t h a t s e c t o r , i . e . . M i n i n g a n d M a n u f a c t u r i n g 
s e c t o r , t h e r e w i l l b e 7 . 7 0 6 j o b s g e n e r a t e d i n t h e w h o l e 
e c o n o m y a s w e l l . A n o t h e r e x a m p l e , f o r e v e r y j o b c r e a t e d i n t h e 
W a t e r S u p p l y s e c t o r , t h e r e w i l l b e a 5 . 9 0 5 j o b s c r e a t e d i n t h e 
e c o n o m y a s a w h o l e . A l s o , t h e A g r i c u l t u r a l s e c t o r w i l l 
g e n e r a t e a b o u t 4 . 2 0 1 j o b s i n t h e w h o l e e c o n o m y a s a r e s u l t o f 
a o n e j o b c r e a t e d i n t h e A g r i c u l t u r a l s e c t o r i t s e l f . 
E l e c t r i c i t y s e c t o r r a n k s a l s o h i g h i n t e r m s o f T y p e I I 
e m p l o y m e n t m u l t i p l i e r . F o r e v e r y j o b c r e a t e d i n t h i s s e c t o r , 
t h e r e w i l l b e a b o u t 5 . 2 8 6 j o b s g e n e r a t e d i n t h e w h o l e e c o n o m y 
i n r e s p o n s e ( s e e T a b l e 6 . 8 ) . 
6 . 3 S u m m a r y 
T h i s c h a p t e r h a s p r e s e n t e d a b r i e f d e s c r i p t i o n o f t h e 
i n p u t - o u t p u t t a b l e s f o r J o r d a n ' s e c o n o m y . I t h a s a l s o e x a m i n e d 
t h e i n t e r d e p e n d e n c e r e l a t i o n s a m o n g t h e s e c t o r s o f t h e 
e c o n o m y . I n a d d i t i o n , i n c o m e a n d e m p l o y m e n t e f f e c t s w e r e 
e x a m i n e d i n t h i s c h a p t e r a s w e l l a s t h e i n p u t - o u t p u t 
m u l t i p l i e r s ; i . e . , o u t p u t , i n c o m e , a n d e m p l o y m e n t m u l t i p l i e r s . 
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A f t e r h a v i n g t h e b a s i c s t r u c t u r e f o r e m p i r i c a l a n a l y s i s 
l a i d d o w n i n t h i s c h a p t e r , t h e n e x t c h a p t e r w i l l d i s c u s s t h e 
e c o n o m i c p r o j e c t i o n s o f w a t e r c o n s u m p t i o n i n t h e e c o n o m y o f 
J o r d a n d u r i n g t h e p l a n n i n g 1 9 9 0 - 2 0 0 0 . T h i s w i l l b e d o n e b y 
e s t i m a t i n g t h e f i n a l d e m a n d f o r t h e y e a r s 1 9 9 0 , 1 9 9 5 , a n d 
2 0 0 0 . T h e n e s t i m a t i n g t h e w a t e r r e q u i r e m e n t s f o r e a c h s e c t o r 
i n t h e e c o n o m y a n d f o r t h e e c o n o m y a s a w h o l e d u r i n g t h e 
p l a n n i n g p e r i o d 1 9 9 0 - 2 0 0 0 . 
t       i  analysis
    t     i   the
i    t  t      
      i    b
         and
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          the
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CHAPTER 7 
ECONOMIC PROJECTIONS 
T h i s c h a p t e r p r e s e n t s t h e e s t i m a t i o n o f w a t e r u s e b y 
d i f f e r e n t s e c t o r s i n t h e e c o n o m y o f J o r d a n f o r t h r e e p h a s e s 
u s i n g 1 9 8 3 a s t h e b a s e y e a r . 
T h e f i r s t p h a s e o f p l a n n i n g i s t h e y e a r 1 9 9 0 . T h e f i n a l 
d e m a n d i s e s t i m a t e d f o r t h i s y e a r a s w e l l a s t h e t o t a l w a t e r 
u s e t o s a t i s f y t h e e s t i m a t e d f i n a l d e m a n d . T h e s e c o n d p h a s e o f 
t h e p l a n i s t o f i n d h o w m u c h w a t e r w i l l b e n e e d e d t o s a t i s f y 
t h e e s t i m a t e d i n c r e a s e i n f i n a l d e m a n d f o r t h e y e a r 1 9 9 5 . T h e 
t h i r d p h a s e o f t h e p l a n n i n g i s t o e s t i m a t e t h e t o t a l w a t e r 
r e q u i r e m e n t s n e e d e d t o s a t i s f y t h e e s t i m a t e d f i n a l d e m a n d f o r 
t h e t a r g e t y e a r 2 0 0 0 . A l l o f t h e s e p r o j e c t i o n s a r e c a r r i e d o u t 
b y u s i n g t h e L e o n t i e f s t a t i c o p e n m o d e l . 
T h i s c h a p t e r i s d i v i d e d i n t o t h r e e p a r t s . I n t h e f i r s t 
p a r t , a n o v e r v i e w o f t h e w a t e r r e q u i r e m e n t s i n t h e J o r d a n i a n 
e c o n o m y w i l l b e e x a m i n e d f o r t h e b a s e y e a r 1 9 8 3 . T h e w a t e r 
c o e f f i c i e n t s o f t h e J o r d a n i a n e c o n o m y w i l l a l s o b e i n t r o d u c e d . 
T h e p r o j e c t i o n a n a l y s i s o f b o t h f i n a l d e m a n d a n d w a t e r 
r e q u i r e m e n t s f o r t h e p l a n n i n g p e r i o d u n d e r t w o a l t e r n a t i v e 
g r o w t h s c e n a r i o s i s p r e s e n t e d i n t h e s e c o n d p a r t . A s u m m a r y 
c o n c l u d e s t h e c h a p t e r . 
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7 . 1 W a t e r R e q u i r e m e n t s i n t h e B a s e Y e a r , 1 9 8 3 
I n 1 9 8 3 , d i r e c t w a t e r r e q u i r e m e n t s v a r i e d a m o n g d i f f e r e n t 
s e c t o r s i n t h e J o r d a n i a n e c o n o m y . T a b l e 7 . 1 s h o w s 1 9 8 3 
p a t t e r n s o f a l l o c a t i o n o f w a t e r o u t p u t f o r b o t h i n t e r m e d i a t e 
a n d f i n a l d e m a n d s e c t o r s i n t h e e c o n o m y . 4 4 T h e h i g h e s t u s e r 
w a s t h e A g r i c u l t u r a l s e c t o r w i t h a d i r e c t u s e ( o r d e m a n d ) o f 
5 0 4 . 8 m i l l i o n c u b i c m e t e r s ( o r 1 3 3 . 4 b i l l i o n g a l l o n s ) . T h e 
I n d u s t r i a l s e c t o r 4 5 u s e d a b o u t 2 0 . 3 m i l l i o n c u b i c m e t e r s ( o r 
5 . 4 b i l l i o n g a l l o n s ) . T h e h o u s e h o l d d i r e c t u s e o f w a t e r 
a m o u n t e d t o a b o u t 1 6 . 4 m i l l i o n c u b i c m e t e r s ( o r 4 . 3 b i l l i o n 
g a l l o n s ) ( s e e T a b l e 7 . 1 a n d F i g u r e 7 . 1 ) . 
7 . 1 . 1 W a t e r C o e f f i c i e n t s o f t h e J o r d a n i a n E c o n o m y 
T h e a l l o c a t i o n p a t t e r n s o f w a t e r o u t p u t i n J o r d a n i n 1 9 8 3 
i s g i v e n i n T a b l e 7 . 2 . I t d e m o n s t r a t e s t h e a l l o c a t i o n p a t t e r n s 
o f w a t e r o u t p u t i n t e r m s o f p h y s i c a l u n i t s , i . e . , c u b i c 
m e t e r s . T a b l e 7 . 2 r e v e a l s t h a t a b o u t 5 2 5 . 2 m i l l i o n c u b i c 
m e t e r s ( 9 5 . 5 p e r c e n t ) o f w a t e r w a s u s e d t o s a t i s f y t h e 
i n t e r m e d i a t e d e m a n d b y t h e p r o d u c i n g s e c t o r s . Of t h e t o t a l 
i n t e r m e d i a t e d e m a n d f o r w a t e r , w h i c h i s 5 2 5 . 2 m i l l i o n c u b i c 
m e t e r s , t h e a g r i c u l t u r a l s e c t o r u s e d a b o u t 5 0 4 . 8 m i l l i o n c u b i c 
4 4
 To g e t t h e d i r e c t w a t e r r e q u i r e m e n t s by d i f f e r e n t s e c t o r s i n t h e 
economy i n t e r m s of p h y s i c a l u n i t s ( i . e . , c u b i c m e t e r ) , we u s e two s e t of 
p r i c e s : JD 0 .00 6 p e r c u b i c m e t e r u s e d f o r i r r i g a t e d a g r i c u l t u r e , and JD 
0 . 2 5 p e r c u b i c m e t e r u s e d f o r d o m e s t i c and i n d u s t r i a l p u r p o s e s . These a r e 
t h e a v e r a g e p r i c e s t h a t t h e M i n i s t r y of Water and I r r i g a t i o n c h a r g e t h e 
c u s t o m e r s . 
I t i n c l u d e s a l l o t h e r i n d u s t r i e s i n t h e economy e x c e p t 
A g r i c u l t u r a l s e c t o r , i . e . , s e c t o r s number 2 t o 3 5 . 
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T a b l e 7 . 1 : P a t t e r n s o f A l l o c a t i o n o f W a t e r O u t p u t f o r 
I n t e r m e d i a t e a n d F i n a l D e m a n d S e c t o r s , 
J o r d a n , 1 9 8 3 
Water Water Water 
Requirements Requirements Requirements 
Sector Name (Thousand CM) (Thousand Gallons) (Acre-feet) 
1 2 3 
INTERMEDIATE DEMAND: 1 AGRICULTURE 504833 .33 133361820 .79 408915 .00 
2 FERTILIZER MINERAL MINING 12 .00 3170 .04 9 .72 3 OTHER MINING & CRUDE OIL 0 .00 0 .00 0 .00 
4 GRAIN MILL PRODUCTS 12 .00 3170 .04 9 .72 
5 BAKERY PRODUCTS 732 .00 193372 .44 592 .92 
6 CONFECTIONERY 112 .00 29587 .04 90 .72 
7 OTHER FOOD MANUFACTURE 208 .00 54947 .36 168 .48 
8 PREPARED ANIMAL FOOD 8 .00 2113 .36 6 .48 
9 BEVERAGES 1244 .00 328627 .48 1007 .64 
10 TOBACCO 36 .00 9510 .12 29 .16 
11 TEXTILE MANUFACTURE 8 .00 2113 .36 6 .48 
12 WEARING APPAREL 4 .00 1056 .68 3 .24 
13 LEATHER & FOOTWEAR 0 .00 0 00 0 00 
14 WOOD, CORK & FURNITURE 68 .00 17963 56 55 08 
15 PAPER & PAPER PRODUCTS 44 .00 11623 48 35 .64 
16 PRINTING & PUBLISHING 8 .00 2113 36 6 .48 
17 IND. & OTHER CHEMICALS' 184 .00 48607 28 149 04 
18 PETROLEUM REFINERY 24 .00 6340 08 19 44 
19 RUBBER & PLASTIC 88 00 23246 96 71 .28 
20 POTTERY & GLASS 12 .00 3170 04 9 72 
21 CEMENT, LIME & PLASTER 176 .00 4 64 93 92 142 .56 
22 OTHER NONMETAL MIN. PRODS 972 .00 256773 24 787 32 
23 BASIC METAL INDUSTRIES 72 00 19020 24 58 32 
24 FABRICATED METAL PRODUCTS 16 00 4226 72 12 96 
25 MACHINERY (NONELECTRICAL) 4 00 1056 68 3 24 
26 ELECT. & TRANSPORT EQUIP. 8 00 2113 36 6 48 
27 MISCELLANEOUS MANUFACTURING 0 00 0 00 0 00 
28 ELECTRICITY 536 00 141595 12 434 16 
29 WATER SUPPLY 12 00 3170 04 9 72 
30 CONSTRUCTION 728 00 192315 76 589 68 31 DISTRIBUTION 496 00 131028 32 401 76 
32 TRANSPORT & COMMUNICATION 1076 00 284246 92 871 56 
33 FINANCE & BUSINESS SERVS. 704 00 185975 68 570 24 34 HEALTH & EDUCATION 3024 00 798850 08 2449 44 35 OTHER SERVICES 9692 00 2560335 64 7850 52 
TOTAL INTERMEDIATE DEMAND 525153 33 138729755 19 425374 20 
FINAL DEMAND: 
36 HOUSEHOLD CONSUMPTION 16432 00 4340841 44 13309 92 
37 GOVERNMENT CONSUMPTION 6960 00 1838623 20 5637 60 
38 TOURISTS CONSUMPTION 1388 00 366667 96 1124 28 
39 OTHER FINAL DEMAND3 0. 00 0. 00 0. 00 
TOTAL FINAL DEMAND 24780 00 6546132 60 20071 80 
TOTAL OUTPUT 549933 33 145275887 79 445446 00 
N o t e : a I n c l u d e s F i x e d C a p i t a l F o r m a t i o n , N e t C h a n g e s 
i n S t o c k s , a n d E x p o r t s . 
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2 FERTILIZER MINERAL MINING 
3 OTHER MINING & CRUDE OIL 
4 GRAIN MILL PRODUCTS 
5 BAKERY PRODUCTS 
6 CONFECTIONERY 
7 OTHER FOOD MANUFACTURE 
8 PREPARED ANIMAL FOOD 
9 BEVERAGES 
10 TOBACCO 
11 TEXTILE MANUFACTURE 
12 WEARING APPAREL 
13 LEATHER & FOOTWEAR 
14 WOOD, CORK & FURNITURE 
15 PAPER & PAPER PRODUCTS 
16 PRINTING & PUBLISHING 
17 IND. & OTHER CHEMICALS' 
18 PETROLEUM REFINERY 
19 RUBBER & PLASTIC 
20 POTTERY & GLASS 
21 CEMENT, LIME & PLASTER 
22 OTHER NONMETAL MIN. PRODS 
23 BASIC METAL INDUSTRIES 
24 FABRICATED METAL PRODUCTS 
25 MACHINERY (NONELECTRICAL) 
26 ELECT. & TRANSPORT EQUIP. 
27 MISCELLANEOUS MANUFACTURING 
28 ELECTRICITY 
29 WATER SUPPLY 
30 CONSTRUCTION 
31 DISTRIBUTION 
32 TRANSPORT & COMMUNICATION 
33 FINANCE & BUSINESS SERVS. 
34 HEALTH & EDUCATION 
35 OTHER SERVICES 
TOTAL INTERMEDIATE DEMAND 
 E AND: 
36 HOUSEHOLD CONSUMPTION 
37 GOVERNMENT CONSUMPTION 
38 TOURISTS CONSUMPTION 
  I  EMANDa 
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F i g u r e 7 . 1 : A l l o c a t i o n o f W a t e r O u t p u t f o r I n t e r m e d i a t e a n d 
F i n a l D e m a n d S e c t o r s , J o r d a n 1 9 8 3 . 
145 
Final Demand \4 .')"/0,1"" 
'- Irlterrnediate Demand (95.5%) 
Figu r e 7 . 1: location f r utput for Inter ediate  
Final De and Sectors , Jordan . 
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T a b l e 7 . 2 : P a t t e r n s o f A l l o c a t i o n o f W a t e r O u t p u t f o r 
I n t e r m e d i a t e a n d F i n a l D e m a n d S e c t o r s , 
J o r d a n , 1 9 8 3 
Water Water 
Output Coef f i c i en t s 
Sector Name (Thousand Cubic Meter) (Percent) 
1 2 
INTERMEDIATE DEMAND: 
1 AGRICULTURE 504833. ,3 91. .799 
2 FERTILIZER MINERAL MINING 12. ,0 0. .002 
3 OTHER MINING & CRUDE OIL 0. ,0 0. ,000 
4 GRAIN MILL PRODUCTS 12. .0 0. ,002 
5 BAKERY PRODUCTS 732. ,0 0. , 133 
6 CONFECTIONERY 112. 0 0. ,020 
7 OTHER FOOD MANUFACTURE 208. 0 0. ,038 CO PREPARED ANIMAL FOOD 8. 0 0. ,001 
9 BEVERAGES 1244. 0 0. ,226 
10 TOBACCO 36. 0 0. ,007 
11 TEXTILE MANUFACTURE 8. 0 0. ,001 
12 WEARING APPAREL 4 . 0 0. ,001 
13 LEATHER & FOOTWEAR 0. 0 0. ,000 
14 WOOD, CORK & FURNITURE 68. 0 0. , 012 
15 PAPER & PAPER PRODUCTS 44 . 0 0. 008 
16 PRINTING & PUBLISHING 8. 0 0. 001 
17 IND. & OTHER CHEMICALS 184 . 0 0. 033 
18 PETROLEUM REFINERY 24 . 0 0. 004 
19 RUBBER & PLASTIC 88. 0 0. 016 
20 POTTERY & GLASS 12. 0 0. 002 
21 CEMENT, LIME & PLASTER 176. 0 0. 032 
22 OTHER NONMETAL MIN. PRODS 972. 0 0. 177 
23 BASIC METAL INDUSTRIES 72. 0 0. 013 
24 FABRICATED METAL PRODUCTS 16. 0 0 . 003 
25 MACHINERY (NONELECTRICAL) 4 . 0 0. 001 
26 ELECT. & TRANSPORT EQUIP. 8. 0 0. 001 
27 MISCELLANEOUS MANUFACTURING 0. 0 0. 000 
28 ELECTRICITY 536. 0 0. 097 
29 WATER SUPPLY 12. 0 0. 002 
30 CONSTRUCTION 728. 0 0. 132 
31 DISTRIBUTION 496. 0 0. 090 
32 TRANSPORT & COMMUNICATION 1076. 0 0. 196 
33 FINANCE & BUSINESS SERVS. 704. 0 0. 128 
34 HEALTH & EDUCATION 3024 . 0 0. 550 
35 OTHER SERVICES 9692. 0 1. 762 
TOTAL INTERMEDIATE DEMAND 525153. 3 95. 494 
FINAL DEMAND: 
36 HOUSEHOLD CONSUMPTION 16432. 0 2 . 988 
37 GOVERNMENT CONSUMPTION 6960. 0 1. 266 
38 TOURISTS CONSUMPTION 1388. 0 0. 252 
39 OTHER FINAL DEMAND3 0 .0 0 .000 
TOTAL FINAL DEMAND 24780. 0 4. 506 
TOTAL OUTPUT 549933. 3 100. 000 
N o t e : a I n c l u d e s F i x e d C a p i t a l F o r m a t i o n , N e t C h a n g e 
i n S t o c k s , a n d E x p o r t s . 
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m e t e r s ( 9 6 . 1 p e r c e n t ) , w h e r e a s i t w a s a b o u t 9 1 . 8 p e r c e n t o f 
t o t a l w a t e r o u t p u t i n 1 9 8 3 . T h e s e c t o r s o f f i n a l d e m a n d , o n 
t h e o t h e r h a n d , u s e d d i r e c t l y a b o u t 2 4 . 8 m i l l i o n c u b i c m e t e r s 
( 4 . 5 p e r c e n t ) o f t o t a l w a t e r o u t p u t i n 1 9 8 3 , w h e r e a b o u t 1 6 . 4 
m i l l i o n c u b i c m e t e r s ( 3 . 0 p e r c e n t ) o f w a t e r w a s d i v e r t e d f o r 
a d i r e c t u s e b y t h e h o u s e h o l d s e c t o r . T h e G o v e r n m e n t s e c t o r 
c o n s u m e d d i r e c t l y 7 . 0 m i l l i o n c u b i c m e t e r s ( 1 . 3 p e r c e n t ) . T h e 
c o n s u m p t i o n o f w a t e r b y t h e t o u r i s t s s e c t o r a m o u n t e d t o 1 . 4 
m i l l i o n c u b i c m e t e r s ( 0 . 3 p e r c e n t ) ( s e e T a b l e 7 . 2 a n d F i g u r e 
7 . 2 ) . 
T a b l e 7 . 3 s h o w s t h e d i r e c t w a t e r r e q u i r e m e n t s , e x p r e s s e d 
i n t e r m s o f p h y s i c a l u n i t s ( i . e . , c u b i c m e t e r s ) , b y d i f f e r e n t 
s e c t o r s p e r JD 1 0 0 o f t h e i r o u t p u t i n 1 9 8 3 . I t s h o w s t h a t t h e 
r a n k i n g o f s e c t o r s i n t h e e c o n o m y c h a n g e s i n t e r m s o f t h e 
w a t e r i n t e n s i t y i n t h e p r o d u c t i o n p r o c e s s i n t h e e c o n o m y . F o r 
e x a m p l e , t o p r o d u c e JD 1 0 0 o u t p u t , t h e A g r i c u l t u r a l s e c t o r , 
B e v e r a g e s s e c t o r , a n d O t h e r S e r v i c e s s e c t o r r e q u i r e d a n a m o u n t 
o f w a t e r e q u a l t o 1 3 4 . 1 c u b i c m e t e r s , 5 . 9 c u b i c m e t e r s , a n d 
3 . 9 c u b i c m e t e r s , r e s p e c t i v e l y . O t h e r s e c t o r s s u c h a s O t h e r 
N o n M e t a l M i n e r a l P r o d u c t s , B a k e r y P r o d u c t s , H e a l t h a n d 
E d u c a t i o n , a n d E l e c t r i c i t y u s e d r e s p e c t i v e l y , a n a m o u n t o f 
w a t e r e q u i v a l e n t t o 2 . 3 c u b i c m e t e r s , 1 . 7 c u b i c m e t e r s , 1 . 5 
c u b i c m e t e r s , a n d 1 . 0 3 c u b i c m e t e r s p e r JD 1 0 0 w o r t h o f t h e i r 
c o r r e s p o n d i n g o u t p u t ( s e e T a b l e 7 . 3 ) . 
T a b l e 7 . 4 d e m o n s t r a t e s t h e t o t a l w a t e r r e q u i r e m e n t s 
( d i r e c t a n d i n d i r e c t ) b y e a c h s e c t o r p e r JD 1 0 0 o f i t s o u t p u t 
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F i g u r e 7 . 2 : A l l o c a t i o n o f W a t e r O u t p u t Among i t s U s e s , 
J o r d a n 1 9 8 3 . 
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T a b l e 7 . 3 : D i r e c t W a t e r R e q u i r e m e n t s P e r JD 1 0 0 o f O u t p u t , 
b y S e c t o r , J o r d a n 1 9 8 3 a 
D i r e c t W a t e r 
R e q u i r e m e n t s 
S e c t o r Name ( c u b i c m e t e r ) 
1 
1 AGRICULTURE 1 3 4 . 1 3 3 
2 FERTILIZER MINERAL MINING 0 . 0 1 4 
3 OTHER MINING & CRUDE OIL 0 . 0 0 0 
4 GRAIN MILL PRODUCTS 0 . 0 4 9 
5 BAKERY PRODUCTS 1 . 6 6 0 
6 CONFECTIONERY 1 . 0 1 0 
7 OTHER FOOD MANUFACTURE 0 . 0 9 7 
8 PREPARED ANIMAL FOOD 0 . 0 4 1 
9 BEVERAGES 5 . 9 0 5 
10 TOBACCO 0 . 0 7 9 
1 1 TEXTILE MANUFACTURE 0 . 0 1 7 
12 WEARING APPAREL 0 . 0 1 1 
13 LEATHER & FOOTWEAR 0 . 0 0 0 
14 WOOD, CORK & FURNITURE 0 . 1 1 9 
15 PAPER & PAPER PRODUCTS 0 . 1 3 4 
16 PRINTING & PUBLISHING 0 . 0 5 5 
17 IND. & OTHER CHEMICALS 0 . 1 3 7 
18 PETROLEUM REFINERY 0 . 0 1 0 
19 RUBBER & PLASTIC 0 . 2 5 6 
20 POTTERY & GLASS 0 . 0 5 0 
2 1 CEMENT, LIME & PLASTER 0 . 2 95 
22 OTHER NONMETAL MIN. PRODS 2 . 3 2 0 
23 BASIC METAL INDUSTRIES 0 . 0 7 8 
24 FABRICATED METAL PRODUCTS 0 . 0 1 5 
25 MACHINERY (NONELECTRICAL) 0 . 0 0 3 
2 6 ELECT. & TRANSPORT EQUIP. 0 . 0 0 5 
27 MISCELLANEOUS MANUFACTURING 0 . 0 0 0 
28 ELECTRICITY 1 . 0 2 7 
29 WATER SUPPLY 0 . 0 0 2 
30 CONSTRUCTION 0 . 2 2 8 
3 1 DISTRIBUTION 0 . 1 7 9 
32 TRANSPORT & COMMUNICATION 0 . 2 4 3 
3 3 FINANCE & BUSINESS SERVS. 0 . 5 9 6 
34 HEALTH & EDUCATION 1 . 4 5 5 
35 OTHER SERVICES 3 . 8 5 3 
N o t e : a E x c e p t f o r w a t e r s u p p l y s e c t o r w h e r e i t i s 
e x p r e s s e d a s d i r e c t w a t e r r e q u i r e m e n t s p e r 1 0 0 c u b i c 
m e t e r s . 
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T a b l e 7 . 4 : D i r e c t P l u s I n d i r e c t W a t e r R e q u i r e m e n t s P e r 
JD 1 0 0 o f F i n a l D e m a n d , b y S e c t o r , 
J o r d a n , 1 9 8 3 a 
D i r e c t p l u s I n d i r e c t 
W a t e r R e q u i r e m e n t s 
S e c t o r Name ( c u b i c m e t e r ) 
1 
1 AGRICULTURE 140 . 709 
2 FERTILIZER MINERAL MINING 0 . 895 
3 OTHER MINING & CRUDE OIL 0 . 006 
4 GRAIN MILL PRODUCTS 7 0 . 3 6 5 
5 BAKERY PRODUCTS 8 0 . 926 
6 CONFECTIONERY 3 1 . 8 8 1 
7 OTHER FOOD MANUFACTURE 6 8 . 569 
8 PREPARED ANIMAL FOOD 6 8 . 372 
9 BEVERAGES 1 5 . 976 
10 TOBACCO 2 6 . 925 
1 1 TEXTILE MANUFACTURE 2 . 554 
12 WEARING APPAREL 0 . 459 
13 LEATHER & FOOTWEAR 2 . 854 
14 WOOD, CORK & FURNITURE 0 . 2 1 5 
15 PAPER & PAPER PRODUCTS 0 . 659 
16 PRINTING & PUBLISHING 0 . 3 0 3 
17 IND. & OTHER CHEMICALS 0 . 759 
18 PETROLEUM REFINERY 0 . 076 
19 RUBBER & PLASTIC 0 . 595 
20 POTTERY & GLASS 0 . 129 
2 1 CEMENT, LIME & PLASTER 0 . 545 
22 OTHER NONMETAL MIN. PRODS. 2 . 510 
2 3 BASIC METAL INDUSTRIES 0 . 212 
2 4 FABRICATED METAL PRODUCTS 0 . 119 
2 5 MACHINERY (NONELECTRICAL) 0 . 0 5 1 
2 6 ELECT. & TRANSPORT EQUIP. 0 . 027 
2 7 MISCELLANEOUS MANUFACTURING 0 . 058 
28 ELECTRICITY 1 . 4 0 1 
2 9 WATER SUPPLY 1 0 0 . 0 1 3 
30 CONSTRUCTION 0 . 754 
3 1 DISTRIBUTION 0 . 334 
32 TRANSPORT & COMMUNICATION 1 . 715 
3 3 FINANCE & BUSINESS SERVS. 0 . 962 
34 HEALTH & EDUCATION 3 . 775 
35 OTHER SERVICES 4 . 1 1 1 
N o t e : a E x c e p t f o r w a t e r s u p p l y s e c t o r w h e r e i t i s 
e x p r e s s e d a s d i r e c t p l u s i n d i r e c t w a t e r r e q u i r e m e n t s 
p e r 1 0 0 c u b i c m e t e r s . 
  t  t t  t  Per
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 1983a 
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n e e d e d t o s a t i s f y t h e f i n a l d e m a n d s e c t o r s . I n o r d e r t o s u p p l y 
t h e f i n a l d e m a n d a n a m o u n t o f t h e i r o u t p u t w o r t h o f JD 10 0 , 
t h e A g r i c u l t u r a l s e c t o r . B a k e r y P r o d u c t s s e c t o r , G r a i n M i l l 
P r o d u c t s s e c t o r , O t h e r F o o d M a n u f a c t u r e s e c t o r , a n d P r e p a r e d 
A n i m a l F o o d s e c t o r d e m a n d a t o t a l a m o u n t o f w a t e r e q u a l t o 
1 4 0 . 7 c u b i c m e t e r s , 8 0 . 9 c u b i c m e t e r s , 7 0 . 4 c u b i c m e t e r s , 6 8 . 6 
c u b i c m e t e r s , a n d 6 8 . 4 c u b i c m e t e r s , r e s p e c t i v e l y . T h o s e 
s e c t o r s a r e a m o n g t h e h i g h e s t u s e r s o f w a t e r r e q u i r e d d i r e c t l y 
a n d i n d i r e c t l y p e r JD 1 0 0 o f t h e i r o u t p u t d e l i v e r e d t o t h e 
f i n a l d e m a n d . 
A c o m p a r i s o n o f b o t h T a b l e 7 . 3 a n d 7 . 4 s h o w s t h a t s o m e o f 
t h o s e s e c t o r s t h a t a r e c o n s i d e r e d a m o n g t h e t o p f i f t e e n i n 
t e r m s o f t h e i r d i r e c t u s e o f w a t e r a r e n o t n e c e s s a r i l y i n t h e 
s a m e g r o u p o f f i f t e e n , w h e n we c o n s i d e r t h e t o t a l u s e o f 
w a t e r . F o r e x a m p l e , o u t o f t h e t o p f i f t e e n s e c t o r s i n t e r m s o f 
t h e i r d i r e c t u s e , o n l y e i g h t s e c t o r s a l s o a p p e a r i n t h e t o p 
f i f t e e n u s e r s o f w a t e r . F o r e x a m p l e . L e a t h e r a n d F o o t w e a r 
s e c t o r h a s n o d i r e c t u s e o f w a t e r ( s e e T a b l e 7 . 3 ) , b u t w h e n we 
c o n s i d e r t h e t o t a l w a t e r u s e , i t j u m p s t o b e a m o n g t h e t o p 
f i f t e e n s e c t o r s i n t e r m s o f t h e i r t o t a l u s e o f w a t e r . T h u s , 
a l l o f i t s w a t e r u s e c o m e s f r o m i n d i r e c t u s a g e . 
7 . 2 P r o j e c t i o n A n a l y s i s : T h e P e r i o d 1 9 9 0 - 2 0 0 0 
T h i s c h a p t e r w i l l s t u d y t h e w a t e r n e e d s o f t h e J o r d a n i a n 
e c o n o m y o v e r a p e r i o d o f t i m e ; i . e . , f o r t h e y e a r s 1 9 9 0 , 1 9 9 5 , 
a n d 2 0 0 0 u s i n g t h e L e o n t i e f o p e n s t a t i c i n p u t - o u t p u t m o d e l 
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w h i c h h a s b e e n d i s c u s s e d i n C h a p t e r 5 . H o w e v e r , a s m a l l 
m o d i f i c a t i o n o f t h e m o d e l w i l l b e m a d e i n o r d e r t o g e t a n 
e s t i m a t e o f w a t e r r e q u i r e m e n t s i n p h y s i c a l u n i t s ( i . e . , c u b i c 
m e t e r s ) d i r e c t l y a n d i n d i r e c t l y i n t h e e c o n o m y . We i n t r o d u c e 
w h a t i s c a l l e d a h y b r i d m o d e l . 4 6 T h i s m o d e l h a s b e e n 
i n t r o d u c e d i n e n e r g y a n a l y s i s u s i n g t h e i n p u t - o u t p u t a p p r o a c h . 
U s i n g t h e h y b r i d m o d e l , t h e W a t e r S u p p l y s e c t o r w i l l b e 
i n c l u d e d i n t h e b a s i c i n p u t - o u t p u t m o d e l i n t e r m s o f i t s 
p h y s i c a l u n i t s a n d o t h e r s e c t o r s w i l l b e i n t h e i r v a l u e u n i t s . 
O n c e t h i s i s d o n e , t h e t e c h n i c a l c o e f f i c i e n t m a t r i x (A*) w i l l 
b e f o u n d ; t h e n A* w i l l b e s u b t r a c t e d f r o m t h e i d e n t i t y m a t r i x , 
a n d i n v e r t e d i t t o f i n d t h e i n v e r s e m a t r i x , i . e . , [ I - A * ] " 1 . 
E x t r a c t i n g t h e r o w o f w a t e r s u p p l y s e c t o r f r o m m a t r i x A* g i v e s 
t h e d i r e c t w a t e r r e q u i r e m e n t s , w h i l e e x t r a c t i n g t h e r o w o f 
W a t e r S u p p l y s e c t o r f r o m t h e i n v e r s e m a t r i x , i . e . , [ I - A * ] - 1 , 
g i v e s t h e d i r e c t p l u s i n d i r e c t w a t e r r e q u i r e m e n t s . 
F i r s t we n e e d t o f i n d t h e e s t i m a t e d v e c t o r o f t h e n e w 
f i n a l d e m a n d f o r t h e d i f f e r e n t p e r i o d s s p e c i f i e d a b o v e f o r t h e 
p u r p o s e o f t h e a n a l y s i s . T h e n we u s e t h e a p p l i c a t i o n s o f t h e 
L e o n t i e f i n v e r s e m a t r i x , i . e . , [ I - A ] - 1 , t o f i n d t h e p r o j e c t e d 
t o t a l d i r e c t a n d i n d i r e c t o u t p u t o f t h e d i f f e r e n t i n d u s t r i e s 
t h a t c o m p r i s e t h e J o r d a n i a n e c o n o m y . O n c e t h e n e w l e v e l o f 
o u t p u t n e c e s s a r y t o m e e t t h e n e w l e v e l o f f i n a l d e m a n d i s 
f o u n d , we t u r n b a c k t o t h e t a b l e o f t e c h n i c a l c o e f f i c i e n t s , 
4 6
 For f u r t h e r i n f o r m a t i o n on t h e u s e of t h e h y b r i d mode l , s e e M i l l e r 
and B l a i r ( 1 9 8 5 ) : c h . 6 . 
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i . e . , [ a i j ] / t o f i n d t h e p r o j e c t e d d i r e c t w a t e r r e q u i r e m e n t s 
f o r e a c h s e c t o r o f t h e e c o n o m y . O n c e a g a i n , we u s e t h e 
L e o n t i e f i n v e r s e m a t r i x , i . e . , [ I - A ] - 1 t o f i n d t h e t o t a l 
( d i r e c t p l u s i n d i r e c t ) w a t e r r e q u i r e m e n t s n e c e s s a r y t o 
s a t i s f y t h e p r o j e c t e d f i n a l d e m a n d f o r t h e s a m e y e a r s u s e d t o 
e x p l a i n t h i s m o d e l , i . e , t h e y e a r s 1 9 9 0 , 1 9 9 5 , a n d 2 0 0 0 . 
7 . 2 . 1 Two A l t e r n a t i v e G r o w t h S c e n a r i o s 
F o r t h e p u r p o s e o f t h i s s t u d y , t w o g r o w t h s c e n a r i o s a r e 
u s e d t o p r o j e c t t h e f i n a l d e m a n d s e c t o r a n d u l t i m a t e l y t h e 
w a t e r r e q u i r e m e n t s f o r t h e y e a r s u n d e r c o n s i d e r a t i o n : 1 9 9 0 , 
1 9 9 5 , a n d 2 0 0 0 . To c a l c u l a t e t h e g r o w t h r a t e s u s e d i n t h e 
s t u d y , we t o o k 1 9 7 5 - 8 6 d a t a f r o m t h e g o v e r n m e n t s t a t i s t i c s 4 7 
o n h o u s e h o l d c o n s u m p t i o n , g o v e r n m e n t c o n s u m p t i o n , a n d e x p o r t s . 
U s i n g 1 9 8 3 a s t h e b a s e y e a r , i . e . , 1 9 8 3 = 1 0 0 , we t h e n 
c a l c u l a t e d t h e a v e r a g e a n n u a l g r o w t h r a t e s f o r e a c h o f 
h o u s e h o l d c o n s u m p t i o n , g o v e r n m e n t c o n s u m p t i o n , a n d e x p o r t s . 
T h e s e a n n u a l g r o w t h r a t e s , o n a v e r a g e , a r e , r e s p e c t i v e l y : 5 . 8 
p e r c e n t , 5 . 6 p e r c e n t , a n d 8 . 1 p e r c e n t . F o r t h e t o u r i s t s ' 
c o n s u m p t i o n we a s s u m e t h a t i t w i l l g r o w b y 3 p e r c e n t f r o m 1 9 8 3 
u p t o 1 9 9 0 , t h e n i t w i l l g r o w b y 5 p e r c e n t d u r i n g t h e p e r i o d 
1 9 9 0 t o 2 0 0 0 . T h e c h a n g e i n t h e g r o w t h r a t e s o f t o u r i s t s ' 
c o n s u m p t i o n f r o m 3 p e r c e n t t o 5 p e r c e n t d e p e n d s o n 
e x p e c t a t i o n s t h a t i f t h e M i d d l e E a s t p e a c e p r o c e s s s u c c e e d . We 
4 7
 Fo r more i n f o r m a t i o n on t h e b a s i c d a t e u s e d i n e s t i m a t i n g t h e 
g rowth r a t e s u n d e r t h e two a l t e r n a t i v e g rowth s c e n a r i o s , s e e C e n t r a l Bank 
of J o r d a n (1989) . 
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1 5 4 
a l s o a s s u m e u n d e r b o t h s c e n a r i o s t h a t t h e o n l y s e c t o r s c h a n g e s 
o v e r t i m e a r e t h o s e o f h o u s e h o l d c o n s u m p t i o n , g o v e r n m e n t 
c o n s u m p t i o n , e x p o r t s , a n d t o u r i s t s c o n s u m p t i o n . O t h e r s e c t o r s 
o f t h e f i n a l d e m a n d a r e a s s u m e d n o t t o c h a n g e . 
U n d e r t h e f i r s t g r o w t h s c e n a r i o , t h e a v e r a g e a n n u a l 
g r o w t h r a t e s u t i l i z e d i n t h e p r o j e c t i o n s o f t h e c o m p o n e n t s o f 
t h e f i n a l d e m a n d , i . e . , t h e h o u s e h o l d c o n s u m p t i o n , t h e 
g o v e r n m e n t c o n s u m p t i o n , e x p o r t s , a n d t o u r i s t s c o n s u m p t i o n a r e , 
r e s p e c t i v e l y , 5 . 8 p e r c e n t , 5 . 6 p e r c e n t , 8 . 1 p e r c e n t , a n d 3 
p e r c e n t u n t i l t h e y e a r 1 9 9 0 t h e n 5 p e r c e n t f o r 1 9 9 0 t o 2 0 0 0 . 
T h e s e g r o w t h r a t e s a r e a s s u m e d t o s t a y c o n s t a n t o v e r t h e 
p e r i o d o f p r o j e c t i o n s : 1 9 9 0 t o 2 0 0 0 . Of c o u r s e , o t h e r 
d i f f e r e n t i a l g r o w t h r a t e s a c r o s s t h e p r i n c i p a l c o m p o n e n t s f o r 
d i f f e r e n t y e a r s may b e e x p e c t e d b y p l a n n e r s . T h e i n p u t - o u t p u t 
m e t h o d o l o g y f o r p r o j e c t i n g g r o w t h e f f e c t s i s s t i l l t h e s a m e . 
U n d e r t h e s e c o n d g r o w t h s c e n a r i o , h o w e v e r , we a s s u m e t h a t 
t h e h o u s e h o l d c o n s u m p t i o n w i l l g r o w a c c o r d i n g t o t h e 
p o p u l a t i o n g r o w t h r a t e , i . e . , 3 . 5 p e r c e n t o v e r t h e p e r i o d 
1 9 9 0 - 1 9 9 5 . T h e n i t s g r o w t h r a t e i s e x p e c t e d t o c h a n g e t o 3 
p e r c e n t i n a n e x p e c t a t i o n t h a t t h e p o p u l a t i o n g r o w t h r a t e w i l l 
d e c l i n e t o 3 p e r c e n t . T h e g o v e r n m e n t c o n s u m p t i o n , e x p o r t s , a n d 
t o u r i s t s c o n s u m p t i o n a r e a s s u m e d t o g r o w o v e r t h e p e r i o d 1 9 9 0 -
2 0 0 0 a t t h e s a m e r a t e s a l r e a d y u s e d u n d e r t h e f i r s t s c e n a r i o 
o f g r o w t h , i . e . , 5 . 6 p e r c e n t , 8 . 1 p e r c e n t , a n d 3 t o 5 p e r c e n t , 
r e s p e c t i v e l y . O t h e r s e c t o r s o f t h e f i n a l d e m a n d a r e a l s o 
a s s u m e d n o t t o c h a n g e u n d e r t h e s e c o n d s c e n a r i o o f g r o w t h . 
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1 5 5 
7 . 2 . 2 P r o j e c t i o n o f F i n a l D e m a n d S e c t o r 
T h e f i n a l d e m a n d s e c t o r w a s e s t i m a t e d f o r 1 9 9 0 , 1 9 9 5 , a n d 
2 0 0 0 . B a s e d o n t h e f i r s t s c e n a r i o o f g r o w t h . T a b l e 7 . 5 
p r e s e n t s t h e e s t i m a t e d t o t a l f i n a l d e m a n d , d i s a g g r e g a t e d i n t o 
i t s c o m p o n e n t s , b y s e c t o r f o r t h e J o r d a n i a n e c o n o m y f o r t h e 
y e a r 1 9 9 0 . E x a m i n i n g T a b l e 7 . 5 , we s e e t h a t i n y e a r 1 9 9 0 , t h e 
h o u s e h o l d s e c t o r i s e s t i m a t e d t o s p e n d a b o u t JD 1 . 9 b i l l i o n o n 
c o n s u m p t i o n o f g o o d s a n d s e r v i c e s , o f w h i c h a b o u t JD 2 3 1 . 6 
m i l l i o n ( o r 1 2 . 2 p e r c e n t ) w i l l b e s p e n t o n t h e o u t p u t o f t h e 
a g r i c u l t u r a l s e c t o r , a n d a b o u t 2 4 . 4 m i l l i o n c u b i c m e t e r s o f 
w a t e r w i l l b e c o n s u m e d d i r e c t l y b y t h e h o u s e h o l d . A l s o i n 
1 9 9 0 , t h e g o v e r n m e n t s e c t o r i s e s t i m a t e d t o s p e n d a b o u t JD 
1 5 0 . 5 m i l l i o n , a n d a b o u t 1 0 . 2 m i l l i o n c u b i c m e t e r s o f w a t e r 
w i l l b e n e e d e d d i r e c t l y t o s a t i s f y i t s d e m a n d . T h e f i n a l u s e 
o f t h e s e c t o r o f t h e t o u r i s t c o n s u m p t i o n w i l l b e a b o u t JD 
2 2 4 . 7 m i l l i o n , a n d i t w i l l u s e d i r e c t l y a b o u t 1 . 7 m i l l i o n 
c u b i c m e t e r s o f w a t e r . A l s o t h e t o t a l f i n a l d e m a n d i n y e a r 
1 9 9 0 a m o u n t s t o JD 3 . 5 b i l l i o n , w h e r e a s t h e t o t a l f i n a l d e m a n d 
f o r w a t e r i s e s t i m a t e d a t 3 6 . 3 m i l l i o n c u b i c m e t e r s ( s e e T a b l e 
7 . 5 ) . 
T a b l e 7 . 6 p r e s e n t s , a c c o r d i n g t h e s e c o n d g r o w t h s c e n a r i o , 
t h e e s t i m a t e d t o t a l f i n a l d e m a n d , d i s a g g r e g a t e d i n t o i t s 
c o m p o n e n t s , b y s e c t o r f o r t h e J o r d a n i a n e c o n o m y f o r t h e y e a r 
1 9 9 0 . E x a m i n i n g T a b l e 7 . 6 , we s e e t h a t i n y e a r 1 9 9 0 , t h e 
h o u s e h o l d s e c t o r ' s e s t i m a t e d e x p e n d i t u r e i s a b o u t JD 1 . 6 
b i l l i o n o n c o n s u m p t i o n o f g o o d s a n d s e r v i c e s , o f w h i c h a b o u t 
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T a b l e 7 . 5 : E s t i m a t e d T o t a l F i n a l D e m a n d b y S e c t o r , J o r d a n , 1 9 9 0 
( T h o u s a n d s J o r d a n i a n D i n a r s ( J D s ) ) 












1 2 3 1 5 6 
1 AGRICULTURE 231577, .76 9407 .04 57284. 31 10094. 80 3500. ,00 311863, ,91 2 FERTILIZER MINERAL MINING 4 98, ,58 0 .00 126210. 39 0. 00 0. ,00 126708, .97 
3 OTHER MINING & CRUDE OIL 336, ,84 108 .36 488. 16 0. 00 -4705. ,00 -3771, .64 
4 GRAIN MILL PRODUCTS 21924. .37 1479 .00 443. 32 1783. 32 0. 00 25630, ,01 
5 BAKERY PRODUCTS 60834. ,75 355 .84 453. 67 2625. 78 0. ,00 64270, ,04 
6 CONFECTIONERY 11805. .77 275 .30 705. 51 1785. 78 0. ,00 14572. .36 
7 OTHER FOOD MANUFACTURE 268815. ,80 2955 .08 6749. 78 13537. 22 -40. ,00 292017, .88 
8 PREPARED ANIMAL FOOD 333. .87 0 .00 174. 22 0. 00 2900. ,00 3408, .09 
9 BEVERAGES 28551. .39 878 .62 526. 11 1553. 33 -362. ,00 31147. .45 
10 TOBACCO 59753. ,00 0 .00 6085. 67 1944 . 43 27. ,00 67810. .10 
11 TEXTILE MANUFACTURE 42669. ,06 2486 .48 3713. 85 136. 52 194. .00 49199. .91 
12 WEARING APPAREL 45472. ,11 2870 .14 4302. 06 293. 94 -512. ,00 52426, .25 
13 LEATHER 4 FOOTWEAR 19634. ,74 1030 .91 536. 46 50. 42 -26. .00 21226, .53 
14 WOOD, CORK & FURNITURE 61828. ,96 79 .08 6753. 23 248. 43 668. ,00 69577, ,70 
15 PAPER & PAPER PRODUCTS 3309. ,06 1850 .95 3101. 48 988 . 82 -562. ,00 8688. ,31 
16 PRINTING & PUBLISHING 12261. ,33 726 .32 275. 99 1939. 51 0. ,00 15203, ,15 
17 IND. 4 OTHER CHEMICALS 80684. ,66 1657 .65 25660. 55 1153. 62 -400. ,00 108756. .48 CO PETROLEUM REFINERY 69741. ,02 6547 .15 93. 15 23169. 59 2000. 00 101550. ,91 
19 RUBBER & PLASTIC 3760. .16 948 .90 9932. 34 858. 45 2854. 00 18353. .85 
20 POTTERY & GLASS 17054. ,27 58 .57 1521. 42 25. 83 0. 00 18660. ,09 
21 CEMENT, LIME S PLASTER 4190. ,49 836 .15 263. 92 0. 00 2000. 00 7290. ,56 
22 OTHER NONMETAL MIN. PRODS. 0. ,00 197 .69 9670. 14 0. 00 2600. 00 12467. ,83 
23 BASIC METAL INDUSTRIES 0. ,00 373 .41 1567. 99 0. 00 2866. 00 4807. ,40 
24 FABRICATED METAL PRODUCTS 37475. ,47 1722 .09 5236. 99 233. 68 48677. ,00 93345. ,23 
25 MACHINERY (NONELECTRICAL) 47306. ,19 21130 .69 1678. 39 57. 80 84499. ,00 154672, .07 
26 ELECT. S TRANSPORT EQUIP. 98638. ,16 24223 .42 2104. 46 5083. 07 64203. .00 194252. ,11 
27 MISCELLANEOUS MANUFACTURING 12706. .49 601 .85 458. 84 1654 . 18 0, ,00 15421, ,36 
28 ELECTRICITY 39339. ,22 3562 .78 0. 00 1363. 93 0. ,00 44265, .93 
29 WATER SUPPLYb 24383 .17 10191 . 94 0. ,00 1707. ,06 0 .00 36282 . 17 
30 CONSTRUCTION 10298. ,15 2416 .19 0. 00 0. 00 304900. ,00 317614, .34 
31 DISTRIBUTION 0. ,00 0 .00 12554. 28 0. 00 -4200. ,00 8354 , .28 
32 TRANSPORT & COMMUNICATION 225618, .48 54493 .17 193 901. 40 66108. 18 0. , 00 540121 .23 
33 FINANCE S BUSINESS SERVS. 13972, .24 4694 .73 72798. 63 10532. 64 0. .00 101998 .24 
34 HEALTH & EDUCATION 299088, ,50 278 .23 0. 00 5768. 11 0, ,00 305134 .84 
35 OTHER SERVICES 68067, ,20 2274 .15 163319. 52 71710. 26 0, ,00 305371, .13 
TOTAL (excluding water supply) 1897548, .09 150519 . 94 718566. 23 224701 . 64 511081, . 00 3502416 . 90 
N o t e s : a C o n t a i n s F i x e d C a p i t a l F o r m a t i o n , N e t C h a n g e i n S t o c k s , a n d 
T o u r i s t s . I t i s a s s u m e d t h a t t h e y r e m a i n c o n s t a n t a s i n t h e b a s e y e a r . 
b
 T h i s r o w i s g i v e n i n p h y s i c a l u n i t s ( i . e . . T h o u s a n d s c u b i c m e t e r s ) . 
l   t  t l l   t r, , 1
 i  i  (J
SECTOR NAME 
1 AGRICULTURE 
2 FERTILIZER MINERAL MINING 
3 OTHER MINING & CRUDE OIL 
4 GRAIN MILL PRODUCTS 
5 RAKERY PRODUCTS 
6 CONFECTIONERY 
7 OTHER FOOD MANUFACTURE 
8 PREPARED ANIMAL fOOD 
9 BEVERAGES 
10 TOBACCO 
11 TEXTILE MANUFACTURE 
12 WEARING APPAREL 
13 LEATHER & fOOTWEAR 
14 WOOD, CORK & FURNITURE 
15 PAPER & PAPER PRODUCTS 
16 PRINTING & PUBLISHING 
17 IND. & OTHER CHEMICALS 
18 PETROLEUM REFINERY 
19 RUBBER & PLASTIC 
20 POTTERY & GLASS 
21 CEMENT, LIME & PLASTER 
22 OTHER NONMETAL MIN. PRODS. 
23 BASIC METAL INDUSTRIES 
24 FABRICATED METAL PRODUCTS 
25 MACHINERY (NONELECTRICAL) 
26 ELECT. & TRANSPORT EQUIP. 
27 MISCELLANEOUS MANUFACTURING 
28 ELECTRICITY 
29 ATER SUPPLy b 
30 CONSTRUCTION 
31 DISTRIBUTION 
32 TRANSPORT & COMMUNICATION 
33 fINANCE & BUSINESS SERVS. 
34 HEALTH & EDUCATION 
3S OTHER SERVICES 
l. q
t t  Sc i
TOURISTS OTHER TOTAL HOUSEHOLD 
CONSUMPTION 
GOVERNMENT 
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T a b l e 7 . 6 : E s t i m a t e d T o t a l F i n a l D e m a n d b y S e c t o r , J o r d a n , 1 9 9 0 
( T h o u s a n d s J o r d a n i a n D i n a r s ( J D s ) ) 
( S e c o n d G r o w t h S c e n a r i o ) 
HOUSEHOLD GOVERNMENT TOURISTS OTHER TOTAL 
SECTOR NAME CONSUMPTION CONSUMPTION EXPORTS CONSUMPTION FINAL DEMAND3 FINAL DEMAND 
1 2 3 4 5 6 
1 AGRICULTURE 198554. 45 9407 04 57284 31 10094 80 3500 00 278840 60 2 FERTILIZER MINERAL MINING 427 . 49 0 00 126210 39 0 00 0 00 126637 88 
3 OTHER MINING S CRUDE OIL 288. 81 108 36 488 16 0 00 -4705 00 -3819 67 
4 GRAIN MILL PRODUCTS 18797. 93 1479 00 443 32 1783 32 0 00 22503 57 5 BAKERY PRODUCTS 52159. 63 355 84 453 67 2625 78 0 00 55594 92 
6 CONFECTIONERY 10122. 25 275 30 705 51 1785 78 0 00 1 2888 84 
7 OTHER FOOD MANUFACTURE 230482. 29 2955 08 674 9 78 13537 22 -40 00 253684 37 
8 PREPARED ANIMAL FOOD 286. 26 0 00 174 22 0 00 2900 00 3360 48 
9 BEVERAGES 24479. 93 878 62 526 11 1553 33 -362 00 27075 99 
10 TOBACCO 51232 . 14 0 00 6085 67 1944 43 27 00 59289 24 
11 TEXTILE MANUFACTURE 36584 . 39 2486 48 3713 85 136 52 194 00 43115 24 
12 WEARING APPAREL 38987 . 73 2870 14 4302 06 2 93 94 -512 00 45941 87 
13 LEATHER & FOOTWEAR 16834. 80 1030 91 536 46 50 42 -26 00 18426 59 
14 WOOD, CORK & FURNITURE 53012. 06 79 08 6753 23 248 43 668 00 60760 80 
15 PAPER & PAPER PRODUCTS 2837 . 18 1850 95 3101 48 988 82 -562 00 8216 43 
16 PRINTING & PUBLISHING 10512. 84 726 32 275 99 1939 51 0 00 13454 66 
17 IND. & OTHER CHEMICALS 69178. 91 1657 65 25660 55 1153 62 -400 00 97250 73 
18 PETROLEUM REFINERY 59795. 85 6547 15 93 15 23169 59 2000 00 91605 74 
19 RUBBER & PLASTIC 3223. 96 948 90 9932 34 858 45 2854 00 17817 65 
20 POTTERY & GLASS 14622. 31 58 57 1521 42 25 83 0 00 16228 13 
21 CEMENT, LIME & PLASTER 3592 . 92 836 15 263 92 0 00 2000 00 6692 99 
22 OTHER NONMETAL MIN. PRODS. 0. 00 197 69 9670 14 0 00 2600 00 12467 83 
23 BASIC METAL INDUSTRIES 0. 00 373 41 1567 99 0 00 2866 00 4807 40 
24 FABRICATED METAL PRODUCTS 32131. 41 1722 09 5236 99 233 68 48677 00 88001 17 
25 MACHINERY (NONELECTRICAL) 40560. 26 21130 69 1 678 39 57 80 84499 00 147926 14 
26 ELECT. & TRANSPORT EQUIP. 84572. 22 24223 42 2104 46 5083 07 64203 00 180186 17 
27 MISCELLANEOUS MANUFACTURING 10894. 53 601 85 458 84 1654 18 0 00 13609 40 
28 ELECTRICITY 33729. 40 3562 78 0 00 1363 93 0 00 38656 11 
29 WATER SUPPLY*3 20906 .09 10191. 94 0. 00 1707. 06 0. 00 32805. 09 
30 CONSTRUCTION 8829. 62 2416 19 0 00 0 00 304900 00 316145 81 
31 DISTRIBUTION 0. 00 0 00 12554 28 0 00 -4200 00 8354 28 
32 TRANSPORT & COMMUNICATION 193444. 97 54493 17 193901 40 66108 18 0 00 507947 72 
33 FINANCE & BUSINESS SERVS. 11979. 78 4694 73 72798 63 10532 64 0 00 100005 78 
34 HEALTH & EDUCATION 256438. 06 278 23 0 00 5768 11 0 00 262484 40 
35 OTHER SERVICES 58360. 72 2274 15 163319 52 71710 26 0 00 295664 65 
TOTAL (Excluding Water Supply) 1626955. 10 150519 94 718566 23 224701 64 511081 00 3231823 91 
N o t e s : a C o n t a i n s F i x e d C a p i t a l F o r m a t i o n , N e t C h a n g e i n S t o c k s , a n d 
T o u r i s t s . I t i s a s s u m e d t h a t t h e y r e m a i n c o n s t a n t a s i n t h e b a s e y e a r . 
b
 T h i s r o w i s g i v e n i n p h y s i c a l u n i t s ( i . e . . T h o u s a n d s c u b i c m e t e r s ) . 
l   t  t l l   t r, , 1
  i r  (J
S  NAME 
AGRICULTURE 
FERTILIZER MINERAL MINING 
OTHER MINING & CRUDE OIL 
4 GRAIN MILL PRODUCTS 
5 BAKERY PRODUCTS 
6 CONFECTIONERY 
7 OTHER FOOD MANUFACTURE 
8 PREPARED ANIMAL rOOD 
9 BEVERAGES 
10 TOBACCO 
II TEXTILE MANUFACTURE 
12 WEARING APPAREL 
13 LEATHER & FOOTWEAR 
14 WOOD, CORK & FURNITURE 
15 PAPER & PAPER PRODUCTS 
16 PRINTING & PUBLISHING 
17 IND. & OTHER CHEMICALS 
18 PETROLEUM REFINERY 
19 RUBBER & PLASTIC 
20 POTTERY & GLASS 
21 CEMENT, LIME & PLASTER 
22 OTHER NONMETAL MIN. PRODS. 
23 BASIC METAL INDUSTRIES 
24 FABRICATED METAL PRODUCTS 
25 MACHINERY (NONELECTRICAL) 
26 ELECT. & TRANSPORT EQUIP. 
27 MISCELLANEOUS MANUFACTURING 
28 ELSCTRICITY 
29 ATER SUPPLyb 
30 CONSTRUCT ION 
31 DISTRIBUTION 
32 TRANSPORT & COMMUNICATION 
33 FINANCE & BUSINESS SERVS. 
34 HEALTH & EDUCATION 
35 OTHER SERVICES 
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t  a ontains i ed apital r ation, et hange  t s,  
ri t     t  i  t t     ye .
b i      si l i  ,  i  ters) 
1 5 8 
JD 1 9 8 . 6 m i l l i o n w i l l b e s p e n t o n t h e o u t p u t o f t h e 
a g r i c u l t u r a l s e c t o r , a n d a b o u t 2 0 . 9 m i l l i o n c u b i c m e t e r s o f 
w a t e r w i l l b e c o n s u m e d d i r e c t l y b y t h e h o u s e h o l d . A l s o i n 
1 9 9 0 , t h e g o v e r n m e n t s e c t o r i s e s t i m a t e d t o s p e n d a b o u t JD 
1 5 0 . 5 m i l l i o n , a n d a b o u t 1 0 . 2 m i l l i o n c u b i c m e t e r s o f w a t e r 
w i l l b e n e e d e d d i r e c t l y t o s a t i s f y i t s d e m a n d . T h e f i n a l u s e 
o f t h e s e c t o r o f t o u r i s t s c o n s u m p t i o n w i l l b e a b o u t JD 2 2 4 . 7 
m i l l i o n , a n d i t w i l l u s e d i r e c t l y a b o u t 1 . 7 m i l l i o n c u b i c 
m e t e r s o f w a t e r . T h e t o t a l f i n a l d e m a n d i n y e a r 1 9 9 0 a m o u n t s 
t o JD 3 . 2 b i l l i o n , a n d t h e t o t a l f i n a l d e m a n d f o r w a t e r i s 
e s t i m a t e d a t 3 2 . 8 m i l l i o n c u b i c m e t e r s ( s e e T a b l e 7 . 6 ) . 
U s i n g t h e f i r s t s c e n a r i o o f g r o w t h , T a b l e 7 . 7 p r e s e n t s 
t h e e s t i m a t e d t o t a l f i n a l d e m a n d , d i s a g g r e g a t e d i n t o i t s 
c o m p o n e n t s , b y s e c t o r f o r t h e J o r d a n i a n e c o n o m y f o r t h e y e a r 
1 9 9 5 . I n T a b l e 7 . 7 , we c a n s e e t h a t i n y e a r 1 9 9 5 , t h e 
h o u s e h o l d s e c t o r i s e x p e c t e d t o s p e n d a b o u t JD 2 . 5 b i l l i o n o n 
c o n s u m p t i o n o f g o o d s a n d s e r v i c e s , o f w h i c h a b o u t JD 3 0 7 . 0 
m i l l i o n ( o r 1 2 . 2 p e r c e n t ) w i l l b e s p e n t o n t h e o u t p u t o f t h e 
a g r i c u l t u r a l s e c t o r , a n d a b o u t 3 2 . 3 m i l l i o n c u b i c m e t e r s o f 
w a t e r w i l l b e r e q u i r e d a s a d i r e c t d e m a n d b y t h e h o u s e h o l d 
s e c t o r . T h e g o v e r n m e n t s e c t o r i s e x p e c t e d t o s p e n d a b o u t JD 
1 9 7 . 7 m i l l i o n , a n d t o u s e a b o u t 1 3 . 4 m i l l i o n c u b i c m e t e r s o f 
w a t e r a s a d i r e c t d e m a n d . T h e f i n a l u s e o f t h e t o u r i s t s 
c o n s u m p t i o n w i l l b e a b o u t JD 2 8 6 . 8 m i l l i o n , a n d i t w i l l u s e 
d i r e c t l y a b o u t 2 . 2 m i l l i o n c u b i c m e t e r s o f w a t e r . T h e t o t a l 
f i n a l d e m a n d i n y e a r 1 9 9 5 i s e x p e c t e d t o a m o u n t t o JD 4 . 6 
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T a b l e 7 . 7 : E s t i m a t e d T o t a l F i n a l D e m a n d b y S e c t o r , J o r d a n , 1 9 9 5 
( T h o u s a n d s J o r d a n i a n D i n a r s ( J D s ) ) 
( F i r s t G r o w t h S c e n a r i o ) 
HOUSEHOLD GOVERNMENT TOURISTS OTHER TOTAL 
SECTOR NAME CONSUMPTION CONSUMPTION EXPORTS CONSUMPTION FINAL DEMAND3 FINAL DEMAND 
1 2 3 4 5 6 
1 AGRICULTURE 306990. 68 12353. ,00 84559. 84 12883. ,81 3500. 00 420287. 33 2 FERTILIZER MINERAL MINING 660. 94 0. ,00 186304. 60 0. ,00 0. 00 186965. 54 
3 OTHER MINING & CRUDE OIL 4 46. 53 142. ,29 720. 59 0. ,00 -4705. 00 -3395. 59 
4 GRAIN MILL PRODUCTS 29064. 01 1942. 17 654. 40 2276. ,02 0. 00 33936.6 
5 BAKERY PRODUCTS 80645. 49 4 67. ,28 669. 68 3351. 23 0. 00 85133. 68 6 CONFECTIONERY 15650. 30 361 . ,51 1041 . 43 2279. 16 0. 00 19332 .4 
7 OTHER FOOD MANUFACTURE 356355. 22 3880. 51 9963. 64 17277. 30 -40. 00 387436. 67 
8 PREPARED ANIMAL FOOD 442 . 59 0. 00 257. 17 0. 00 2900. 00 3599. 76 
9 BEVERAGES 37849. 10 1153. 77 776. 61 1982. 49 -362. 00 41399. 97 
10 TOBACCO 79211 . 47 0. ,00 8983. 32 2481. 64 27. 00 90703. 43 
11 TEXTILE MANUFACTURE 56564. 17 3265. 16 5482. 17 174 . 24 194. 00 65679. 74 
12 WEARING APPAREL 60280. 03 3768. 97 6350. 46 375. 15 -512. 00 70262. 61 
13 LEATHER S FOOTWEAR 26028. 76 1353. 76 791 . 89 64 . 35 -26. 00 28212. 76 
14 WOOD, CORK & FURNITURE 81963. 46 103. 85 9968. 73 317. 07 668. 00 93021. 11 
15 PAPER & PAPER PRODUCTS 4386. 65 2430. 60 4578. 23 12 62. 01 -562. 00 12095. 49 
16 PRINTING & PUBLISHING 16254. 21 953. 78 407. 40 2475. 36 0. 00 20090. 75 
17 IND. & OTHER CHEMICALS 106959. 49 2176. 77 37878. 64 1472. 34 -400. 00 148087. 24 
18 PETROLEUM REFINERY 92452. 07 8597. 49 137. 50 29570. 92 2000. 00 132757. 98 
19 RUBBER & PLASTIC 4984 . 65 1246. 06 14661. 56 1095. 62 2854. 00 24841 . 89 
20 POTTERY & GLASS 22607. 97 76. 91 2245. 83 32. 97 0. 00 24963. 68 
21 CEMENT, LIME S PLASTER 5555 . 12 1098. 00 389. 58 0. 00 2000. 00 9042 .7 
22 OTHER NONMETAL MIN. PRODS. 0. 00 259. 60 14274. 51 0. 00 2600. 00 17134. 11 
23 BASIC METAL INDUSTRIES 0. 00 4 90. 35 2314 . 58 0 . 00 2866. 00 5670. 93 
24 FABRICATED METAL PRODUCTS 49679. 30 2261. 39 7730. 55 298. 24 48677. 00 108646. 48 
25 MACHINERY (NONELECTRICAL) 62711 . 37 27748. 10 2477 . 54 73. 77 84499. 00 177509. 78 
26 ELECT. & TRANSPORT EQUIP. 130759. 51 31809. 37 3106. 48 64 87 . 43 64203. 00 236365. 79 
27 MISCELLANEOUS MANUFACTURING 1 6844 . 34 790 . 33 677 . 31 2111 . 20 0. 00 20423. 18 
28 ELECTRICITY 52149. 97 4678 . 52 0. 00 1740. 76 0. 00 58569. 25 
29 WATER SUPPLY6 32323 . 51 13383 .71 0 . 00 2178 . 69 0 .00 47885 . 91 
30 CONSTRUCTION 13651. 73 3172. 86 0. 00 0. 00 304900. 00 321724. 59 
31 DISTRIBUTION 0. 00 0. 00 18531. 91 0 . 00 -4200. 00 14331. 91 
32 TRANSPORT S COMMUNICATION 299090. 77 71558. 57 286226. 22 84372. 65 0. 00 741248. 21 
33 FINANCE & BUSINESS SERVS. 18522. 28 6164. 96 107461. 20 13442. 61 0. 00 145591. 05 
34 HEALTH S EDUCATION 396486. 18 365. 36 0. 00 7361 . 73 0. 00 404213. 27 
35 OTHER SERVICES 90233. 17 2986. 34 241082. 99 91522. 48 0. 00 425824. 98 
TOTAL (excluding water supply) 2515481. 53 197657. 63 1060706. 56 286782. 55 511081. 00 4571709. 27 
N o t e s : a C o n t a i n s F i x e d C a p i t a l F o r m a t i o n , N e t C h a n g e I n S t o c k s , a n d 
T o u r i s t s . I t i s a s s u m e d t h a t t h e y r e m a i n c o n s t a n t a s i n t h e b a s e y e a r . 
b
 T h i s r o w i s g i v e n i n p h y s i c a l u n i t s ( i . e . . T h o u s a n d s c u b i c m e t e r s ) . 
l   t  t l l   t r, , 
  i  (J )
SE T  NAME 
1 AGRICULTURE 
2 FERTILIZER MINERAL MINING 
3 OTHER MINING & CRUDE OIL 
4 GRAIN MILL PRODUCTS 
5 BAKERY PRODUCTS 
6 CONF'ECTIONERY 
7 OTHER FOOD MANUFACTURE 
8 PREPARED ANIMAL FOOD 
9 BEVERAGES 
10 TOBACCO 
11 TEXTILE MANUFACTURE 
12 WEARING APPARr.L 
13 LEATHER & FOOTWEAR 
14 WOOD, CORK & fURNITURE 
15 PAPER & PAPER PRODUCTS 
16 PRINTING & PUBLISHING 
17 IND. & OTHER CHEMICALS 
18 PETROLEUM REFINERY 
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t  d ontains i ed apital r ation, et hange i  t s,  
ri t       i  t t     ye .
b i      si l i  ,   ters) 
1 6 0 
b i l l i o n 4 8 , a n d t h e t o t a l f i n a l d e m a n d f o r w a t e r i s p r o j e c t e d 
a t 4 7 . 9 m i l l i o n c u b i c m e t e r s ( s e e T a b l e 7 . 7 ) . 
H o w e v e r , u n d e r t h e s e c o n d s c e n a r i o o f g r o w t h , t h e 
e s t i m a t e d t o t a l f i n a l d e m a n d , d i s a g g r e g a t e d i n t o i t s 
c o m p o n e n t s , b y s e c t o r f o r t h e J o r d a n i a n e c o n o m y i s g i v e n i n 
T a b l e 7 . 8 f o r t h e y e a r 1 9 9 5 . T h u s e x a m i n i n g T a b l e 7 . 8 , we c a n 
s e e t h a t i n y e a r 1 9 9 5 , t h e h o u s e h o l d s e c t o r i s e x p e c t e d t o 
s p e n d a b o u t JD 1 . 9 b i l l i o n o n c o n s u m p t i o n o f g o o d s a n d 
s e r v i c e s , o f w h i c h a b o u t JD 2 3 5 . 8 m i l l i o n w i l l b e s p e n t o n t h e 
o u t p u t o f t h e a g r i c u l t u r a l s e c t o r , a n d a b o u t 2 4 . 8 m i l l i o n 
c u b i c m e t e r s o f w a t e r w i l l b e r e q u i r e d a s a d i r e c t d e m a n d b y 
t h e h o u s e h o l d s e c t o r . T h e g o v e r n m e n t s e c t o r i s e x p e c t e d t o 
s p e n d a b o u t JD 1 9 7 . 7 m i l l i o n , a n d t o u s e a b o u t 1 3 . 4 m i l l i o n 
c u b i c m e t e r s o f w a t e r a s a d i r e c t d e m a n d . T h e f i n a l u s e o f t h e 
t o u r i s t s e c t o r w i l l b e a b o u t JD 2 8 6 . 8 m i l l i o n , a n d i t w i l l u s e 
d i r e c t l y a b o u t 2 . 2 m i l l i o n c u b i c m e t e r s o f w a t e r . T h e t o t a l 
f i n a l d e m a n d i n y e a r 1 9 9 5 i s e x p e c t e d t o a m o u n t t o JD 4 . 0 
b i l l i o n , a n d t h e t o t a l w a t e r f o r t h e f i n a l d e m a n d i s e s t i m a t e d 
a t 4 0 . 4 m i l l i o n c u b i c m e t e r s ( s e e T a b l e 7 . 8 ) . 
T a b l e 7 . 9 p r e s e n t s u n d e r t h e f i r s t s c e n a r i o o f g r o w t h , 
t h e e s t i m a t e d t o t a l f i n a l d e m a n d , d i s a g g r e g a t e d i n t o i t s 
c o m p o n e n t s , b y s e c t o r f o r t h e J o r d a n i a n e c o n o m y f o r t h e y e a r 
2 0 0 0 . T h u s b y l o o k i n g a t T a b l e 7 . 9 , we c a n s e e t h a t i n y e a r 
2 0 0 0 , t h e h o u s e h o l d s s e c t o r i s e x p e c t e d t o s p e n d a b o u t JD 3 . 3 
4 8
 S i n c e t h e g rowth r a t e of t h e components of t h e f i n a l demand 
assumed t o be c o n s t a n t o v e r t i m e , t h e n t h e p e r c e n t a g e s of h o u s e h o l d 
c o n s u m p t i o n of e a c h s e c t o r w i l l be t h e same o v e r t h e p e r i o d of t i m e . 
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T a b l e 7 . 8 : E s t i m a t e d T o t a l F i n a l D e m a n d b y S e c t o r , J o r d a n , 1 9 9 5 
( T h o u s a n d s J o r d a n i a n D i n a r s ( J D s ) ) 
( S e c o n d G r o w t h S c e n a r i o ) 
HOUSEHOLD GOVERNMENT TOURISTS OTHER TOTAL 
SECTOR NAME CONSUMPTION CONSUMPTION EXPORTS CONSUMPTION PINAL DEMAND3 FINAL DEMAND 
1 2 3 4 5 6 
1 AGRICULTURE 235820 .40 12353 .00 8 4 5 5 9, .84 12883 .81 3500, .00 349117 .05 2 FERTILIZER MINERAL MINING 507 .72 0 .00 186304 . 60 0 .00 0. ,00 186812, . 32 
3 OTHER MINING & CRUDE OIL 343 .02 142, .29 720, .59 0. .00 -4705, ,00 -3499, . 10 
1 GRAIN MILL PRODUCTS 22326 .04 1942, ,17 654 . 40 2276 .02 0, , 00 27198, , 63 
5 BAKERY PRODUCTS 61949 .28 4 67, .28 669, , 68 3351 . .23 0. ,00 66437, .47 
6 CONFECTIONERY 12022, .06 361 , .51 1041 . ,43 2279 ,16 0. ,00 15704, .16 
7 OTHER FOOD MANUFACTURE 273740, .66 3880, .51 9963 , . 64 1 7277 .30 -40. . 00 304822, . 1 1 
8 PREPARED ANIMAL FOOD 339, .99 0. .00 257 , .17 0, .00 2900. .00 3497, .16 
9 BEVERAGES 29074, .48 1153. ,77 776. .61 1982, .49 -362, .00 32625, .35 
10 TOBACCO 60847. .71 0, ,00 8983. ,32 2481, .64 27, .00 72339, . 67 
11 TEXTILE MANUFACTURE 43450. .78 3265. .16 5482. ,17 174 , .24 194, .00 52566. .35 
12 WEARING APPAREL 46305. .19 3768. .97 6350. .46 375, .15 -512, . 00 56287, , 77 
13 LEATHER & FOOTWEAR 19994. .46 1353. ,76 791 . .89 64 , .35 -26, ,00 22178. .46 
14 WOOD, CORK S FURNITURE 62961. .70 103 . ,85 9968 , ,73 317, .07 668. ,00 74019. .35 
15 PAPER S PAPER PRODUCTS 3369. . 68 2430. , 60 4578, ,23 1262, .01 -562, ,00 11078, .52 
16 PRINTING S PUBLISHING 12485. .96 953, ,78 407. .40 2475, .36 0, ,00 16322. .50 
17 IND. S OTHER CHEMICALS 82162, .84 2176. , 77 37878, ,64 1472, ,34 -400, ,00 123290, .59 
18 PETROLEUM REFINERY 71018. .71 8597, .49 137. ,50 29570. .92 2000. , 00 111324, , 62 
19 RUBBER 4 PLASTIC 3829, .05 1246, ,06 14661. .56 1095, ,62 2854 , 00 23686, .29 
20 POTTERY & GLASS 17366. .72 76. .91 2245, 83 32 . .97 0, ,00 19722. .43 
21 CEMENT, LIME & PLASTER 4267, .26 1098, ,00 389, ,58 0, .00 2000, ,00 7754, ,84 
22 OTHER NONMETAL MIN. PRODS. 0, ,00 259, , 60 14274, ,51 0, .00 2600, ,00 17134. ,11 
23 BASIC METAL INDUSTRIES 0. .00 4 90, 35 2314 . ,58 0, ,00 2866, . 00 5670, , 93 
24 FABRICATED METAL PRODUCTS 38162, ,04 2261, .39 7730. .55 298, .24 48677, , 00 97129. 22 
25 MACHINERY (NONELECTRICAL) 48172, .87 27748, ,10 2477 , 54 73, ,77 84499. ,00 162971. 28 
26 ELECT. £ TRANSPORT EQUIP. 100445. .27 31809, ,37 3106. ,48 6487, ,43 64203, 00 206051. 55 
27 MISCELLANEOUS MANUFACTURING 12939. ,28 790 . ,33 677 . ,31 2111 , ,20 0. 00 16518. 12 
28 ELECTRICITY 40059. .95 4678 . ,52 0. , 00 1740, .76 0, 00 46479. 23 
29 WATER SUPPLYb 24829. 88 13383. 71 0. 00 2178. 69 0. 00 40392. 28 
30 CONSTRUCTION 10486. .82 3172 . 86 0 . .00 0, .00 304900. ,00 318559. 68 
31 DISTRIBUTION 0. .00 0 , .00 18531, .91 0 .00 -4200, 00 14331. 91 32 TRANSPORT & COMMUNICATION 229751. . 94 71558, .57 286226. .22 84372 .65 0. 00 671909. 38 
33 FINANCE S BUSINESS SERVS. 14228, .22 61 64 , .96 107461. ,20 13442, . 61 0. 00 141296. 99 
34 HEALTH S EDUCATION 304567, , 97 365 , .36 0. .00 7361 .73 0. 00 312295. 06 
35 OTHER SERVICES 69314, .23 2986, .34 241082, . 99 91522, .48 0. 00 404906. 04 
TOTAL (Excluding Water Supply) 193 2312, 30 197657, . 63 1060706, .56 286782, ,55 511081. 00 3988540. 04 
N o t e s : a C o n t a i n s F i x e d C a p i t a l F o r m a t ion7~~ N e t C h a n g e I n S t o c k s , ~ a n d 
T o u r i s t s . I t i s a s s u m e d t h a t t h e y r e m a i n c o n s t a n t a s i n t h e b a s e y e a r . 
b
 T h i s r o w i s g i v e n i n p h y s i c a l u n i t s ( i . e . . T h o u s a n d s c u b i c m e t e r s ) . 
l   t  t l l   t r, , 19
 i  i  (J
SECTOR NAME 
AGRICULTURf'. 
FERTILIZF:R MINERAL MINING 
OTHER MINING & CRUDE OIL 
GRAIN MILL PRODUCTS 
BIIKERY PRODUCTS 
CONFECTIONERY 
., OTHER FOOD MIINUFACTURE 
8 PREPARED IINIMAL FOOD 
9 BEVERAGES 
10 TOBACCO 
11 Tr.XTILE MANUFACTURE 
12 WEARING APPAREL 
13 LEATHER & FOOTWEAR 
14 WOOD, CORK & fURNITURE 
15 PAPER & PAPER PRODUCTS 
16 PRINTING & PUBLISHING 
17 IND. & OTHER CHEMICALS 
18 PF:TROLEUM REfINERY 
19 RUSBER & PLASTIC 
20 POTTERY & GLASS 
21 CEMENT, LIME & PLASTER 
22 OTHER NONMETAL MIN. PRODS. 
23 BASIC METAL INDUSTRIES 
24 fA~RICATED METAL PRODUCTS 
25 MACHINERY (NONELECTRICAL) 
26 ELECT. & TRANSPORT EQUIP. 
27 MISCELLANEOUS MANUfACTURING 
28 ELECTRICITY 
29 WIITER SUPPLyb 
30 CONSTRUCTION 
31 DISTRIBUTION 
32 TRANSPORT & COMMUNICATION 
33 fINANCE & BUSINESS SF.RVS. 
34 HF.ALTH & EDUCATION 
3, OTHER SERVICES 
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TOURISTS OTHER TOTAL 
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T a b l e 7 . 9 : E s t i m a t e d T o t a l F i n a l D e m a n d b y S e c t o r , J o r d a n , 2 0 0 0 
( T h o u s a n d s J o r d a n i a n D i n a r s ( J D s ) ) 
( F i r s t G r o w t h S c e n a r i o ) 
HOUSEHOLD GOVERNMENT TOURISTS OTHER TOTAL 
SECTOR NAME CONSUMPTION CONSUMPTION EXPORTS CONSUMPTION FINAL DEMAND3 FINAL DEMAND 
1 2 3 4 5 6 
1 AGRICULTURE 406961. 69 16221. 54 124822. 43 16443. 37 3500. 00 567949. ,03 2 FERTILIZER MINERAL MINING 876. 17 0. 00 275012. 26 0. 00 0. 00 275888. ,43 3 OTHER MINING & CRUDE OIL 591 . 94 186. 85 1063. 69 0. 00 -4705. 00 -2862. .52 
4 GRAIN MILL PRODUCTS 38528. 66 2550. 39 965. 99 2904 . 84 0. 00 44949. ,88 
5 BAKERY PRODUCTS 106907. 56 613. 62 988. 54 4277. 11 0. 00 112786. ,83 
6 CONFECTIONERY 20746. 79 474 . 72 1537. 30 2908. 85 0. 00 25667, . 66 
7 OTHER FOOD MANUFACTURE 472401 . 71 5095. 75 14707. 76 22050. 70 -40. 00 514215. , 92 
PREPARED ANIMAL FOOD 586. 72 0 . 00 379. 62 0. 00 2900. 00 3866. ,34 
9 BEVERAGES 50174. 60 1515. 09 1146. 39 2530. 22 -362. 00 55004, .3 
10 TOBACCO 105006. 56 0. 00 13260. 67 3167. 27 27. 00 121461. ,5 
11 TEXTILE MANUFACTURE 74984 . 20 4287. 70 8092 . 47 222. 38 194. 00 87780. .75 
12 WEARING APPAREL 79910. 12 4949. 28 9374 . 19 478. 80 -512. 00 94200. ,39 
13 LEATHER & FOOTWEAR 34504. 98 1777 . 71 1168. 94 82. 13 -26. 00 37507, ,76 
14 WOOD, CORK & FURNITURE 108654. 73 136. 37 14715. 27 404 . 67 668. 00 124579. ,04 
15 PAPER 4 PAPER PRODUCTS 5815. 16 3191. 78 6758. 12 1610. 68 -562. 00 16813. .74 
16 PRINTING & PUBLISHING 21547. 37 1252. 47 601 . 38 3159. 26 0. 00 26560, ,48 
17 IND. & OTHER CHEMICALS 141790. 67 2858 . 46 55914. 29 1879. 12 -400. 00 202042, .54 
18 PETROLEUM REFINERY 122558. 93 11289. 93 202. 97 37740. 82 2000. 00 173792. .65 
19 RUBBER & PLASTIC 6607 . 89 1636. 28 21642. 56 1398. 32 2854. 00 34139, .05 
20 POTTERY & GLASS 29970. 22 101 . 00 3315. 17 42. 08 0. 00 33428, ,47 
21 CEMENT, LIME S PLASTER 7364 . 14 1441 . 86 575. 08 0. 00 2000. 00 11381, ,08 
22 OTHER NONMETAL MIN. PRODS. 0 . 00 340. 90 21071 . 22 0. 00 2600. 00 24012. ,12 
23 BASIC METAL INDUSTRIES 0. 00 643. 91 3416. 65 0. 00 2866. 00 6926. .56 
24 FABRICATED METAL PRODUCTS 65857. 28 2969. 58 11411 . 40 380. 64 48677. 00 129295. 9 
25 MACHINERY (NONELECTRICAL) 83133. 22 36437. 86 3657. 20 94 . 15 84499. 00 207821. 43 
26 ELECT. & TRANSPORT EQUIP. 173341. 13 41770. 98 4585. 61 8279. 79 64203. 00 292180. 51 
27 MISCELLANEOUS MANUFACTURING 22329. 67 1037 . 83 999. 81 2694 . 49 0. 00 27061. 8 
28 ELECTRICITY 69132. 52 6143. 67 0. 00 2221 . 70 0. 00 77497. 89 
29 WATER SUPPLY*3 4284 9 . 61 17575 .03 0 .00 2780 .62 0 .00 63205 . 26 
30 CONSTRUCTION 18097. 39 4166. 49 0. 00 0. 00 304900. 00 327163. 88 
31 DISTRIBUTION 0 . 00 0. 00 27355. 75 0. 00 -4200. 00 23155. 75 32 TRANSPORT & COMMUNICATION 396489. 19 93968. 27 422510. 87 107683. 26 0. 00 1020651. 59 
33 FINANCE & BUSINESS SERVS. 24554. 03 8095. 62 158628. 11 17156. 56 0. 00 208434. 32 
34 HEALTH S EDUCATION 525601. 25 479. 78 0. 00 9395. 64 0. 00 535476. 67 
35 OTHER SERVICES 119617. 45 3921 . 56 355873. 00 116808. 45 0. 00 596220. 46 
TOTAL (excluding water supply) 3 334643. 94 259557. 25 1565754. 71 366015. 30 511081. 00 6037052. 2 
N o t e s : a C o n t a i n s F i x e d C a p i t a l F o r m a t i o n , N e t C h a n g e i n S t o c k s , a n d 
T o u r i s t s . I t i s a s s u m e d t h a t t h e y r e m a i n c o n s t a n t a s i n t h e b a s e y e a r . 
b
 T h i s r o w i s g i v e n i n p h y s i c a l u n i t s ( i . e . . T h o u s a n d s c u b i c m e t e r s ) . 
l   t  t l l   t r, , 2
  i  (J
t t  Sce i )
HOUSEHOLD GOVERNMENT TOURISTS OTHER TOTAL 
SECTOR NAME CONSU PTION CONSUMPT ION EXPORTS CONSU PTION fI L DEMAND a fI L DE AND 
IIGRICULTURE ~O6961.69 16221.0~ 12~822.43 16~43.37 3 56o.-(j0~~-~5-679-f9::<l"3-
FERTILIZER MINERAL MINING 876.17 0.00 275012.26 0.00 0.00 275888.43 
OTHER MINING & CRUDE OIL 591.94 186.85 1063.69 0.00 -4705.00 -2862.52 
4 GRAIN MILL PRODUCTS 38528.66 2550.39 965.99 2904.84 0.00 44949.88 
5 BIIKERY PRODUCTS 106907.56 613.62 988.54 4777.11 0.00 112786.83 
6 CONFECTIONERY 20746.79 474.72 1537.30 2908.85 0.00 25667.66 
7 OTHER FOOD MANUFACTURE 472401.71 5095.75 H707.76 22050.70 -40.00 514215.92 
8 PREPARED ANIMAL FOOD 586.72 0.00 379.62 0.00 2900.00 3866.34 
9 BEVERAGES 50174.60 1515.09 1146.39 2530.22 -362.00 55004.3 
10 TOBACCO 105006.56 0.00 13260.67 3167.27 27.00 121461.5 
11 TEXTILE MANUFACTURE 74984.20 4287.70 8092.47 222.38 194.00 87780.75 
12 WEIIRING APPAREL 79910.12 4949.28 9374.19 478.80 -512.00 94200.39 
13 LEIITHER & FOOTWEAR 34504.98 1777.71 1168.94 82.13 -26.00 37507.76 
14 WOOD, CORK & FURN ITURE 108654.73 136.37 14715.27 404.67 668.00 124579.04 
15 PAPER & PAPER PRODUCTS 5815.16 3191.78 6758.12 1610.68 -562.00 16813.74 
16 PRINTING & PUBLISHING 21547.37 1252.47 601.38 3159.26 0.00 26560.48 
17 IND. & OTHER CHEMICALS 141790.67 2858.46 55914.29 1879.12 -400.00 202042.54 
18 PETROLEUM REFINERY 122558.93 11289.93 202.97 37740.82 2000.00 173792.65 
19 RUBBER & PLASTIC 6607.89 1636.28 21642.56 1398.32 2854.00 34139.05 
20 POTTERY & GLASS 29970.22 101. 00 3315.17 42.08 0.00 33428.47 
21 CEMENT, LIME & PLASTER 736~.14 1441.86 575.08 0.00 2000.00 11381.08 
22 OTHER NONMETAL MIN. PRODS. 0.00 340.90 21071.22 0.00 2600.00 24012.12 
23 BASIC METAL INDUSTRIES 0.00 643.91 3416.65 0.00 2866.00 6926.56 
24 FABRICATED METIIL PRODUCTS 65857.28 2969.58 11411.40 380.64 48677.00 129295.9 
25 MACHINERY (NONELECTRI CAL) 83133.22 36437.86 3657.20 94.15 84499.00 207821.43 
26 ELECT. & TRANSPORT EQUIP. 173341.13 41770.98 4585.61 8279.79 64203.00 292180.51 
27 MISCELLANEOUS MANUFACTURING 22329.67 1037.83 999.81 2694.49 0.00 27061.8 
28 ELECTRICITY 69132.52 6143.67 0.00 2221.70 0.00 77497.89 
29 ATER SUPPLy b 42849.61 17575.03 0.00 2780.62 0.00 63205.26 
30 CONSTRUCTION 18097.39 4166.49 0.00 0.00 30~900.00 327163.88 
31 DISTRIBUTION 0.00 0.00 27355.75 0.00 -4200.00 23155.70 
32 TRANSPORT & COMMUNICATION 396489.19 93968.27 ~22510.87 107683.26 0.00 1020651.59 
33 FINANCE & BUSINESS SERVS. 24554.03 8095.62 158628.11 17156.56 0.00 208434.32 
34 HEALTH & EDUCATION 525601.25 479.78 0.00 9395.64 0.00 535476.67 
35 OTHER SERVICES 119617.~5 3921.56 355873.00 116808.45 0.00 596720. ~ 6 
III, l q 1346~3.  ?'J 'JS'!.  15~. 1    '1  
ontains i ed apital -For-matron, et ange i  t s,  
ri t     t  i  t t     ye .
b i      i l i  ,   .
1 6 3 
b i l l i o n o n c o n s u m p t i o n o f g o o d s a n d s e r v i c e s , o f w h i c h a b o u t 
JD 4 0 7 . 0 m i l l i o n ( o r 1 2 . 2 p e r c e n t ) w i l l b e s p e n t o n t h e o u t p u t 
o f t h e a g r i c u l t u r a l s e c t o r , a n d a b o u t 4 2 . 8 m i l l i o n c u b i c 
m e t e r s o f w a t e r w i l l b e r e q u i r e d a s a d i r e c t d e m a n d b y t h e 
h o u s e h o l d s e c t o r . T h e g o v e r n m e n t s e c t o r i s e x p e c t e d t o s p e n d 
a b o u t JD 2 5 9 . 6 m i l l i o n , a n d t o u s e a b o u t 1 7 . 6 m i l l i o n c u b i c 
m e t e r s o f w a t e r a s a d i r e c t d e m a n d . T h e f i n a l u s e o f t h e 
t o u r i s t s s e c t o r w i l l b e a b o u t JD 3 6 6 . 0 m i l l i o n , a n d i t w i l l 
u s e d i r e c t l y a b o u t 2 . 8 m i l l i o n c u b i c m e t e r s o f w a t e r . T h e 
t o t a l f i n a l d e m a n d i n y e a r 2 0 0 0 i s e x p e c t e d t o a m o u n t t o JD 
6 . 0 b i l l i o n , a n d t h e t o t a l w a t e r f o r t h e f i n a l d e m a n d i s 
e s t i m a t e d a t 6 3 . 2 m i l l i o n c u b i c m e t e r ( s e e T a b l e 7 . 9 ) . 
H o w e v e r , u n d e r t h e s e c o n d g r o w t h s c e n a r i o , t h e e s t i m a t e d 
t o t a l f i n a l d e m a n d , d i s a g g r e g a t e d i n t o i t s c o m p o n e n t s , b y 
s e c t o r f o r t h e J o r d a n i a n e c o n o m y i s g i v e n i n T a b l e 7 . 1 0 f o r 
t h e y e a r 2 0 0 0 . T h u s e x a m i n i n g T a b l e 7 . 1 0 , we c a n s e e t h a t i n 
y e a r 2 0 0 0 , t h e h o u s e h o l d s s e c t o r i s e x p e c t e d t o s p e n d a b o u t JD 
2 . 2 b i l l i o n o n c o n s u m p t i o n o f g o o d s a n d s e r v i c e s , o f w h i c h 
a b o u t JD 2 7 3 . 4 m i l l i o n w i l l b e s p e n t o n t h e o u t p u t o f t h e 
a g r i c u l t u r a l s e c t o r , a n d a b o u t 2 8 . 8 m i l l i o n c u b i c m e t e r s o f 
w a t e r w i l l b e r e q u i r e d a s a d i r e c t d e m a n d b y t h e h o u s e h o l d 
s e c t o r . T h e g o v e r n m e n t s e c t o r i s e x p e c t e d t o s p e n d a b o u t JD 
2 5 9 . 6 m i l l i o n , a n d t o u s e a b o u t 1 7 . 6 m i l l i o n c u b i c m e t e r s o f 
w a t e r a s a d i r e c t d e m a n d . T h e f i n a l u s e o f t h e t o u r i s t s s e c t o r 
w i l l b e a b o u t JD 3 6 6 . 0 m i l l i o n , a n d i t w i l l u s e d i r e c t l y 
a b o u t 2 . 8 m i l l i o n c u b i c m e t e r s o f w a t e r . T h e t o t a l f i n a l 
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T a b l e 7 . 1 0 : E s t i m a t e d T o t a l F i n a l D e m a n d b y S e c t o r , J o r d a n , 2 0 0 0 
( T h o u s a n d s J o r d a n i a n D i n a r s ( J D s ) ) 
( S e c o n d G r o w t h S c e n a r i o ) 
HOUSEHOLD GOVERNMENT TOURISTS OTHER TOTAL 
SECTOR NAME CONSUMPTION CONSUMPTION EXPORTS CONSUMPTION FINAL DEMAND3 FINAL DEMAND 
1 2 3 4 5 6 
~T AGRICULTURE 273380. 48 16221. 54 124822, .43 16443, .37 3500, .00 434367, 782 2 FERTILIZER MINERAL MINING 588. 59 0. 00 275012, .26 0, .00 0, .00 275600, ,85 
3 OTHER MINING & CRUDE OIL 397 . 65 186. 85 1063. .69 0. .00 -4705, .00 -3056, .81 
4 GRAIN MILL PRODUCTS 25882. 00 2550. 39 965, , 99 2904 , .84 0. .00 32303, ,22 
5 BAKERY PRODUCTS 71816. 1 9 613. 62 988 .54 4277 .11 0, .00 77695. . 46 6 CONFECTIONERY 13936. 86 474 . 72 1537, .30 2908 .85 0, .00 18857, , 73 
7 OTHER FOOD MANUFACTURE 317340. 45 5095. 75 14707, .76 22050, . 70 -40, .00 359154, , 66 
8 PREPARED ANIMAL FOOD 394 . 14 0. 00 379, .62 0. .00 2900, .00 3673, .76 
9 BEVERAGES 33705. 29 1515. 09 1146, .39 2530, .22 -362. ,00 38534, . 99 
10 TOBACCO 70539. 17 0. 00 13260, . 67 31 67 .27 27, .00 86994, , 11 
11 TEXTILE MANUFACTURE 50371. 36 4287 . 70 8092, .47 222 .38 194, .00 63167, .91 
12 WEARING APPAREL 53680. 41 4949. 28 9374 , . 1 9 4 78, .80 -512. . 00 67970, , 68 
13 LEATHER & FOOTWEAR 23179. 06 1777. 71 1168, . 94 82 .13 -26, .00 26181, .84 
14 WOOD, CORK & FURNITURE 72989. 87 136. 37 14715, ,27 404 .67 668, ,00 88914. , 18 
15 PAPER & PAPER PRODUCTS 3906. 38 3191. 78 6758, .12 1610, , 68 -562. .00 14904. . 96 
16 PRINTING & PUBLISHING 14474. 65 1252. 47 601 , ,38 3159, .26 0, .00 19487. ,76 
17 IND. & OTHER CHEMICALS 95249. 25 2858. 46 55914. .29 1879, .12 -400. ,00 155501. , 12 
18 PETROLEUM REFINERY 82330. 15 11289. 93 202, .97 37740, .82 2000. ,00 133563. ,87 
19 RUBBER 4 PLASTIC 4438. 92 1636. 28 21642. .56 1398, .32 2854. .00 31970. ,08 
20 POTTERY & GLASS 20132. 79 101. 00 3315, .17 42, .08 0, ,00 23591. ,04 
21 CEMENT, LIME £ PLASTER 4946. 92 1441. 86 575, ,08 0 , .00 2000, ,00 8963. 86 
22 OTHER NONMETAL MIN. PRODS. 0. 00 340. 90 21071, ,22 0 . ,00 2600. .00 24012. 12 
23 BASIC METAL INDUSTRIES 0. 00 643. 91 3416. .65 0. .00 2866. ,00 6926. ,56 
24 FABRICATED METAL PRODUCTS 44240. 26 2969. 58 11411, .40 380, .64 48677. ,00 107678, ,88 
25 MACHINERY (NONELECTRICAL) 55845. 56 36437. 86 3657, ,20 94 . .15 84499. .00 180533. , 77 
26 ELECT. S TRANSPORT EQUIP. 116443. 60 41770. 98 4585. ,61 8279, ,79 64203. .00 235282. , 98 
27 MISCELLANEOUS MANUFACTURING 15000. 17 1037 . 83 999. .81 2694 , .49 0, ,00 19732. , 3 
28 ELECTRICITY 46440. 46 6143. 67 0. .00 2221 , ,70 0, ,00 54805. , 83 
29 WATER SUPPLYb 28784 . 64 17575 .03 0. 00 2780 . 62 0. 00 49140. 29 
30 CONSTRUCTION 12157. 10 4166. 49 0. .00 0 ,00 304900, .00 321223. , 59 
31 DISTRIBUTION 0. 00 0. 00 27355, .75 0 ,00 -4200, ,00 23155. , 75 
32 TRANSPORT & COMMUNICATION 266345. 47 93968. 27 422510, .87 107683, .26 0, .00 890507, ,87 
33 FINANCE & BUSINESS SERVS. 1 64 94 . 41 8095. 62 158628, .11 17156, ,56 0, , 00 200374. , 7 
34 HEALTH S EDUCATION 353077 . 75 479. 78 0, .00 9395 . 64 0, .00 362953. ,17 
35 OTHER SERVICES 80354. 1 9 3921 . 56 355873, .00 116808 .45 0, .00 556957. .2 
TOTAL (Excluding Water Supply) 2240079. 55 259557. 25 1565754 .71 366015 .30 511081, .00 4942487, , 81 
N o t e s : 3 C o n t a i n s F i x e d C a p i t a l F o r m a t i o n , N e t C h a n g e i n S t o c k s , a n d 
T o u r i s t s . I t i s a s s u m e d t h a t t h e y r e m a i n c o n s t a n t a s i n t h e b a s e y e a r . 
b
 T h i s r o w i s g i v e n i n p h y s i c a l u n i t s ( i . e . . T h o u s a n d s c u b i c m e t e r s ) . 
l   t  t l l   t r, , 
  i  (J
 t  Sce i
-------------------------'H~O~U .. S[~-HAOL~D-----r,GO~V~En.RN~M~EwNT,-------­ TOURISTS OTHER TOTAL 
SECTOR NAME 
-1 -M; Iff t lJL-ruffC--
2 FERTILIZER MINERAL MINING 
3 OTHER MINING & CRUDE OIL 
4 GRAIN MILL PRODUCTS 
5 BAKERY PRODUCTS 
6 CO~FECTIONERY 
7 OTHER FOOD MANUFACTURE 
8 PREPARED ANIMAL FOOD 
9 BEVERAGES 
10 TOBACCO 
11 TEXTILE MANUFACTURE 
12 WEARING APPAREL 
13 LEATHER & FOOTWEAR 
14 WOOD, CORK & FURNITURE 
15 PAPER & PAPER PRODUCTS 
16 PRINTING & PUBLISHING 
17 IND. & OTHER CHEMICALS 
18 PETROLEUM REfINERY 
19 RUBBER & PLASTIC 
20 POTTERY & GLASS 
21 CEMENT, LIME & PLASTER 
22 OTHER NONMETAL MIN. PRODS. 
23 BASIC METAL INDUSTRIES 
24 FABRICATED METAL PRODUCTS 
25 MACHINERY (NONELECTRICAL) 
26 ELECT. & TRANSPORT EQUIP. 
27 MISCELLANEOUS MANUFACTURING 
28 ELECTRICITY 
29 ATER SUPPLy b 
30 CONSTRUCTION 
31 DISTRIBUTION 
32 TRANSPORT & COMMUNICATION 
33 FINANCE & BUSINESS SERVS. 
34 HEALTH & EDUCATION 
35 OTHER SERVICES 
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-~1"6~2"2"1-.<:5'4---1;-2"-4;;O8 2 2 . 4'i" -- --n'fTI. 3 7--~3"5'70"0'.-';0"'0-
0.00 275012.26 0.00 0.00 
186.85 1063.69 0.00 -4705.00 
2550.39 965.99 2904.84 0.00 
613.62 988.54 4277.11 0.00 
474.72 1537.30 2908.85 0.00 
5095.75 14707.76 22050.70 -40.00 
0.00 379.62 0.00 2900.00 
1515.09 1146.39 2530.22 -362.00 
0.00 13260.67 3167.27 27.00 
4287.70 8092.47 222.38 194.00 
4949.28 9374.19 478.80 -512.00 
1777.71 1168.94 82.13 -26.00 
136.37 14715.27 404.67 668.00 
3191.78 6758.12 1610.68 -562.00 
1252.47 601.38 3159.26 0.00 
2858.46 55914.29 1879.12 -400.00 
11289.93 202.97 37740.82 2000.00 
1636.28 21642.56 1398.32 2854.00 
101.00 3315.17 42.08 0.00 
1441.86 575.08 0.00 2000.00 
340.90 21071.22 0.00 2600.00 
643.91 3416.65 0.00 2866.00 
2969.58 11411.40 380.64 48677.00 
36437.86 3657.20 94.15 84499.00 
41770.98 4585.61 8279.79 64203.00 
1037.83 999.81 2694.49 0.00 
6143.67 0.00 2221.70 0.00 
17575.03 0.00 2780.62 0.00 
4166.49 0.00 0.00 304900.00 
0.00 27355.75 0.00 -4200.00 
93968.27 422510.87 107683.26 0.00 
8095.62 158628.11 17156.56 0.00 
479.78 0.00 9395.64 0.00 
3921.56 355873.00 116808.45 0.00 
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ontains i ed apital r ation, et ange i  t s,  
   t  i  t t     ye .
   si l i  ,   .b i   
1 6 5 
d e m a n d i n y e a r 2 0 0 0 i s e x p e c t e d t o a m o u n t t o JD 4 . 9 b i l l i o n , 
a n d t h e t o t a l w a t e r f o r f i n a l d e m a n d i s e s t i m a t e d a t 4 9 . 1 
m i l l i o n c u b i c m e t e r s ( s e e T a b l e 7 . 1 0 ) . 
7 . 2 . 3 P r o j e c t i o n o f W a t e r R e q u i r e m e n t s 
T h i s s e c t i o n w i l l p r e s e n t t h e p r o j e c t i o n s o f d i r e c t w a t e r 
r e q u i r e m e n t s a l o n g w i t h t h e t o t a l w a t e r r e q u i r e m e n t s , ( d i r e c t 
p l u s i n d i r e c t ) , n e e d e d t o s a t i s f y t h e f i n a l d e m a n d e s t i m a t e d 
f o r t h e y e a r s 1 9 9 0 , 1 9 9 5 , a n d 2 0 0 0 f o r e a c h s c e n a r i o . 4 9 
7 . 2 . 3 . 1 T h e P r o j e c t e d D i r e c t W a t e r R e q u i r e m e n t s 
D i r e c t w a t e r r e q u i r e m e n t s o r d e m a n d f o r w a t e r a r e 
e s t i m a t e d b y s e c t o r f o r t h e y e a r s 1 9 9 0 , 1 9 9 5 , a n d 2 0 0 0 . T h e s e 
p r o j e c t i o n s a r e b a s e d o n t h e a s s u m p t i o n s o f c o n s t a n t t e c h n i c a l 
c o e f f i c i e n t s o f p r o d u c t i o n , i . e . , a l j # a n d t h e n e w l e v e l o f 
o u t p u t n e e d e d t o s u p p o r t t h e n e w l y f i n a l d e m a n d s e c t o r f o r 
e a c h o f t h o s e y e a r s . 
T a b l e 7 . 1 1 p r e s e n t s u n d e r t h e f i r s t s c e n a r i o o f g r o w t h 
t h e a l l o c a t i o n p a t t e r n s o f w a t e r f o r e a c h s e c t o r i n t h e 
e c o n o m y o f J o r d a n e s t i m a t e d f o r t h e y e a r 1 9 9 0 . I n t h i s t a b l e , 
t h e t o t a l i n t e r m e d i a t e d e m a n d f o r w a t e r i s e s t i m a t e d t o b e 
a b o u t 7 8 1 . 8 m i l l i o n c u b i c m e t e r s ( o r 6 3 3 . 2 t h o u s a n d a c r e -
D i r e c t w a t e r r e q u i r e m e n t s meant h e r e t h e same row of w a t e r 
s u p p l y , i . e . , row 2 9 i n t h e b a s i c t a b l e of i n p u t - o u t p u t T a b l e A . l . That 
i s , a^X' - j = w 3 5 j , where w 3 5 j i s t h e s a l e s of w a t e r s u p p l y s e c t o r t o o t h e r 
s e c t o r s i n t h e economy. X'j i s t h e new l e v e l of o u t p u t by e a c h s e c t o r 
n e c e s s a r y t o meet t h e new l e v e l of f i n a l demand, and a ± j i s t h e t e c h n i c a l 
c o e f f i c i e n t s . 
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T a b l e 7 . 1 1 : P a t t e r n s o f A l l o c a t i o n o f W a t e r O u t p u t E s t i m a t e d 
f o r I n t e r m e d i a t e a n d F i n a l D e m a n d S e c t o r s , J o r d a n , 1 9 9 0 
( F i r s t G r o w t h S c e n a r i o ) 
Water Water Water 
Requirements Requirements Requirements 
Sector Name (Thousand CM) (Thousand Gallons) (Acre-feet) 
1 2 3 
INTERMEDIATE DEMAND: 1 AGRICULTURE 752226 .26 198715611 .10 609303 .27 
2 FERTILIZER MINERAL MINING 20 .23 5344 .16 16 .39 3 OTHER MINING & CRUDE OIL 0 .00 0 .00 0 . 00 
4 GRAIN MILL PRODUCTS 17 .61 4652 .03 14 . 26 
5 BAKERY PRODUCTS 1078 .24 284838 .66 873 .37 
6 CONFECTIONERY 163 .39 43162 .74 132, .35 
7 OTHER FOOD MANUFACTURE 306 .50 80968 .11 248, .27 
8 PREPARED ANIMAL FOOD 11 .33 2993 .05 9. . 18 
9 BEVERAGES 1841 .00 486336 .97 1491, . 21 
10 TOBACCO 53 .77 14204 .42 43, .55 
11 TEXTILE MANUFACTURE 11 .97 3162 .11 9. .70 
12 WEARING APPAREL 6 .02 1590 .30 4, .88 
13 LEATHER £ FOOTWEAR 0 .00 0 .00 0. .00 
14 WOOD, CORK & FURNITURE 101, .01 26683 .81 81, .82 
15 PAPER & PAPER PRODUCTS 65 .32 17255 .58 52, . 91 
16 PRINTING & PUBLISHING 11 .69 3088 .15 9. .47 
17 IND. & OTHER CHEMICALS 276, .04 72921 .49 223, .59 
18 PETROLEUM REFINERY 35 .17 9290 .86 28, .49 
19 RUBBER & PLASTIC 129, .55 34223, .22 104, . 94 
20 POTTERY & GLASS 17, .49 4620, .33 14, .17 
21 CEMENT, LIME & PLASTER 190, ,65 50364, .01 154, .43 
22 OTHER NONMETAL MIN. PRODS. 1122, .70 296583, .66 909, .39 
23 BASIC METAL INDUSTRIES 76, .87 20306, .75 62. .26 
24 FABRICATED METAL PRODUCTS 19, .10 5045. .65 15, .47 
25 MACHINERY (NONELECTRICAL) 4, .77 1260. .09 3, .86 
26 ELECT. & TRANSPORT EQUIP. 10, .35 2734, .16 8 .38 
27 MISCELLANEOUS MANUFACTURING 0, .00 0, .00 0, .00 
28 ELECTRICITY 786, .23 207698. .38 636. .85 
29 WATER SUPPLY 17, .85 4715, .43 14, .46 
30 CONSTRUCTION 743, .82 1964 94. 93 602, ,49 
31 DISTRIBUTION 726, .34 191877, .24 588, ,34 
32 TRANSPORT & COMMUNICATION 1636, .65 432353, .83 1325, , 69 
33 FINANCE & BUSINESS SERVS. 1084, .85 286584, .82 878, , 73 34 HEALTH & EDUCATION 4470. .07 1180858, .39 3620, ,76 
35 OTHER SERVICES 14551, .83 3844156, .93 11786. . 98 
TOTAL INTERMEDIATE DEMAND 781814. .67 206531981, ,36 633269, , 91 
FINAL DEMAND: 
36 HOUSEHOLD CONSUMPTION 24383, .17 6441302, .02 19750, .37 
37 GOVERNMENT CONSUMPTION 10191, ,94 2692404, .79 8255, .47 
38 TOURISTS CONSUMPTION 1707, .06 450954, .04 1382. .72 
39 OTHER FINAL DEMAND3 0. 00 0. 00 0. 00 
TOTAL FINAL DEMAND 36282, .17 9584660, .85 29388, , 56 
TOTAL OUTPUT 818096, .84 216116642. .21 662658. .47 
N o t e : 3 I n c l u d e s F i x e d C a p i t a l F o r m a t i o n , N e t C h a n g e s i n 
S t o c k s , a n d E x p o r t s . 
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2 fERTILIZER MINERAL MINING 
3 OTHER MINING & CRUDE OIL 
4 GRAIN MILL PRODUCTS 
5 BAKERY PRODUCTS 
6 CONfECTIONERY 
7 OTHER fOOD MANUfACTURE 
8 PREPARED ANIMAL fOOD 
9 BEVERAGES 
10 TOBACCO 
11 TEXTILE MANUfACTURE 
12 WEARING APPAREL 
13 LEATHER & fOOTWEAR 
14 WOOD, CORK & fURNITURE 
15 PAPER & PAPER PRODUCTS 
16 PRINTING & PUBLISHING 
17 IND. & OTHER CHEMICALS 
18 PETROLEUM REfINERY 
19 RUBBER & PLASTIC 
20 POTTERY & GLASS 
21 CEMENT, LIME & PLASTER 
22 OTHER NONMETAL MIN. PRODS. 
23 BASIC METAL INDUSTRIES 
24 fABRICATED METAL PRODUCTS 
25 MACHINERY (NONELECTRICAL) 
26 ELECT. & TRANSPORT EQUIP. 
27 MISCELLANEOUS MANUfACTURING 
28 ELECTRICITY 
29 WATER SUPPLY 
30 CONSTRUCTION 
31 DISTRIBUTION 
32 TRANSPORT & COMMUNICATION 
33 fINANCE & BUSINESS SERVS. 
34 HEALTH & EDUCATION 
35 OTHER SERVICES 
TOTAL INTERMEDIATE DEMAND 
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38 TOURISTS CONSUMPTION 
39 T ER fI L DEMAND a 
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f e e t ) , o f w h i c h t h e a g r i c u l t u r a l s e c t o r d i r e c t d e m a n d o f w a t e r 
i s e s t i m a t e d t o r e a c h a b o u t 7 5 2 . 2 m i l l i o n c u b i c m e t e r s ( o r 
6 0 9 . 3 t h o u s a n d a c r e - f e e t ) . F o r t h e o t h e r i n d u s t r i e s , e x c l u d i n g 
a g r i c u l t u r e , t h e t o t a l i n t e r m e d i a t e d e m a n d f o r w a t e r i s 
e x p e c t e d t o a m o u n t t o 2 9 . 6 m i l l i o n c u b i c m e t e r s ( o r 2 4 . 0 
t h o u s a n d a c r e - f e e t ) . F u r t h e r e x a m i n a t i o n o f T a b l e 7 . 1 1 
r e v e a l s , f o r e x a m p l e , t h a t s e c t o r s o f O t h e r S e r v i c e s , H e a l t h 
a n d E d u c a t i o n , T r a n s p o r t a n d C o m m u n i c a t i o n , B e v e r a g e s , O t h e r 
N o n M e t a l P r o d u c t s , a n d B a k e r y P r o d u c t s h a v e a h i g h e r d i r e c t 
w a t e r d e m a n d , r e s p e c t i v e l y , 1 4 . 6 m i l l o n c u b i c m e t e r s ( o r 1 1 . 8 
t h o u s a n d a c r e - f e e t ) , 4 . 5 m i l l o n c u b i c m e t e r s ( o r 3 . 6 t h o u s a n d 
a c r e - f e e t ) , 1 . 6 m i l l i o n c u b i c m e t e r s ( o r 1 . 3 t h o u s a n d a c r e -
f e e t ) , 1 . 8 m i l l i o n c u b i c m e t e r s ( o r 1 . 5 t h o u s a n d a c r e - f e e t ) , 
1 . 1 m i l l i o n c u b i c m e t e r s ( o r 9 0 9 . 4 a c r e - f e e t ) , a n d 1 . 1 
t h o u s a n d c u b i c m e t e r s ( o r 8 7 3 . 4 a c r e - f e e t ) . 
I n o t h e r w o r d s , t h e a g r i c u l t u r a l s e c t o r , i n t e r m s o f i t s 
d i r e c t u s e , i s t h e h e a v y u s e r o f w a t e r i n t h e e c o n o m y , w h e r e 
i t s d i r e c t u s e i s e s t i m a t e d t o b e a b o u t 9 2 . 0 p e r c e n t o f t h e 
t o t a l w a t e r a l l o c a t e d i n t h e e c o n o m y i n 1 9 9 0 . W h e r e a s t h e 
d i r e c t u s e o f w a t e r b y b o t h o t h e r i n d u s t r i e s , e x c l u d i n g 
a g r i c u l t u r e , a n d t h e f i n a l d e m a n d s e c t o r s i s e s t i m a t e d t o b e 
a b o u t 3 . 6 p e r c e n t a n d 4 . 4 p e r c e n t , r e s p e c t i v e l y ( s e e T a b l e 
7 . 1 1 ) . 
T a b l e 7 . 1 2 p r e s e n t s u n d e r t h e s e c o n d s c e n a r i o o f g r o w t h 
t h e a l l o c a t i o n p a t t e r n s o f w a t e r f o r e a c h s e c t o r i n t h e 
e c o n o m y o f J o r d a n e s t i m a t e d f o r t h e y e a r 1 9 9 0 . I n t h i s t a b l e . 
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T a b l e 7 . 1 2 : P a t t e r n s o f A l l o c a t i o n o f W a t e r O u t p u t E s t i m a t e d 
f o r I n t e r m e d i a t e a n d F i n a l D e m a n d S e c t o r s , J o r d a n , 1 9 9 0 
( S e c o n d G r o w t h S c e n a r i o ) 
Water Water Water 
Requirements Requirements Requirements 
Sector Name (Thousand CM) (Thousand Gallons) (Acre-feet > 
1 2 3 
INTERMEDIATE DEMAND: 
1 AGRICULTURE 665626, .64 175838589 .49 539157, .58 
2 FERTILIZER MINERAL MINING 19, .91 5259 .62 16, ,13 
3 OTHER MINING & CRUDE OIL 0. .00 0, .00 0. .00 
4 GRAIN MILL PRODUCTS 15, .41 4070, .86 12, ,48 
5 BAKERY PRODUCTS 932 .98 246465 .33 755. .71 
6 CONFECTIONERY 144, .52 38177 .85 117. ,06 
7 OTHER FOOD MANUFACTURE 266 .58 70422 .44 215, , 93 
8 PREPARED ANIMAL FOOD 10, .17 2686 .61 8. .24 
9 BEVERAGES 1600, .35 422764 .46 1296. ,28 
10 TOBACCO 47, .01 12418, .63 38. .08 
11 TEXTILE MANUFACTURE 10, .55 2786 .99 8. ,55 
12 WEARING APPAREL 5, .28 1394 .82 4. .28 
13 LEATHER & FOOTWEAR 0 .00 0 .00 0. .00 
14 WOOD, CORK & FURNITURE 88 .71 23434 .52 71. .86 
15 PAPER & PAPER PRODUCTS 59, .15 15625 .66 47. .91 
16 PRINTING & PUBLISHING 10, .50 2773, .79 8. ,51 
17 IND. & OTHER CHEMICALS 248, .22 65572, .28 201. , 06 
18 PETROLEUM REFINERY 32, .52 8590, .81 26. ,34 
19 RUBBER i PLASTIC 122, .45 32347, .62 99. ,18 
20 POTTERY & GLASS 15, .98 4221, .44 12. . 94 
21 CEMENT, LIME & PLASTER 186, .75 49333, .75 151. ,27 
22 OTHER NONMETAL MIN. PRODS. 1109, .94 293212, ,85 899. ,05 
23 BASIC METAL INDUSTRIES 75, .73 20005, .59 61. ,34 
24 FABRICATED METAL PRODUCTS 18, .04 4765, .63 14. . 61 
25 MACHINERY (NONELECTRICAL) 4, .56 1204, .62 3. , 69 
26 ELECT. & TRANSPORT EQUIP. 9, .63 2543, .96 7, , 80 
27 MISCELLANEOUS MANUFACTURING 0, .00 0, .00 0. ,00 
28 ELECTRICITY 708, .70 187217, .28 574. ,05 
29 WATER SUPPLY 15, .84 4184, .45 12. ,83 
30 CONSTRUCTION 739, ,05 195234, .84 598. , 63 
31 DISTRIBUTION 655, .42 173142, .30 530. .89 
32 TRANSPORT & COMMUNICATION 1538, .35 406385, .92 1246. ,06 
33 FINANCE & BUSINESS SERVS. 1036, .79 273888, .81 839. ,80 
34 HEALTH & EDUCATION 3847, .76 1016462, .76 3116. ,69 
35 OTHER SERVICES 14042, .84 3709697, .04 11374. ,70 
TOTAL INTERMEDIATE DEMAND 693246, .33 183134883. .02 561529. .53 
FINAL DEMAND: 
36 HOUSEHOLD CONSUMPTION 20906, .09 5522761, .80 16933. ,93 
37 GOVERNMENT CONSUMPTION 10191, .94 2692404, .79 8255. , 47 
38 TOURISTS CONSUMPTION 1707, .06 
39 OTHER FINAL DEMAND3 0. 00 0. 00 0. 00 
TOTAL FINAL DEMAND 32805, .09 8215166 .59 25189, .40 
TOTAL OUTPUT 726051, .42 191350049 .61 586718, ,93 
N o t e : 3 I n c l u d e s F i x e d C a p i t a l F o r m a t i o n , N e t C h a n g e s i n 
S t o c k s , a n d E x p o r t s . 
 
l     l t   at r t t Esti te
 i t   l  t , , 1
 t  Sce i
Water Water Water 
Requirements Requirements Requirement s 
Sector Name (Thousand CM) (Thousand Gallons) (Acre-feet) 
2 3 
INTERMEDIATE DEMAND: 
1 AGRICULTURE 665626.64 175838589.49 539157.58 
2 FERTILIZER MINERAL MINING 19.91 5259.62 16.13 
3 OTHER MINING & CRUDE OIL 0.00 0.00 0.00 
4 GRAIN MILL PRODUCTS 15.41 4070.86 12.48 
5 BAKERY PRODUCTS 932.98 246465.33 755.71 
6 CONFECTIONERY 144.52 38177.85 11 7.06 
7 OTHER FOOD MANUFACTURE 266.58 70422.44 215.93 
8 PREPARED ANIMAL FOOD 10.17 2686.61 8.24 
9 BEVERAGES 1600.35 422764.46 1296.28 
10 TOBACCO 47.01 12418.63 3B.08 
11 TEXTILE MANUFACTURE 10.55 2786.99 B.55 
12 WEARING APPAREL 5.28 1394.82 4.28 
13 LEATHER & FOOTWEAR 0.00 0.00 0.00 
14 WOOD, CORK & FURNITURE 88.71 23434.52 71. 86 
15 PAPER & PAPER PRODUCTS 59.15 15625.66 47.91 
16 PRINTING & PUBLISHING 10.50 2773.79 8.51 
17 IND. & OTHER CHEMICALS 248.22 65572.28 201.06 
18 PETROLEUM REFINERY 32.52 8590.81 26.34 
19 RUBBER & PLASTIC 122.45 32347.62 99.18 
20 POTTERY & GLASS 15.98 4221.44 12.94 
21 CEMENT, LIME & PLASTER 186.75 49333.75 151. 27 
22 OTHER NONMETAL MIN. PRODS. 1109.94 293212.85 899.05 
23 BASIC METAL INDUSTRIES 75.73 20005.59 61. 34 
24 FABRICATED METAL PRODUCTS 18.04 4765.63 14.61 
25 MACHINERY (NONELECTRICAL) 4.56 1204.62 3.69 
26 ELECT. & TRANSPORT EQUIP. 9.63 2543.96 7.80 
27 MISCELLANEOUS MANUFACTURING 0.00 0.00 0.00 
28 ELECTRICITY 708.70 187217.28 574.05 
29 WATER SUPPLY 15.84 4184.45 12.83 
30 CONSTRUCTION 739.05 195234.84 598.63 
31 DISTRIBUTION 655.42 173142.30 530.89 
32 TRANSPORT & COMMUNICATION 1538.35 406385.92 1246.06 
33 FINANCE & BUSINESS SERVS. 1036.79 273888.81 839.80 
34 HEALTH & EDUCATION 3847.76 1016462.76 3116.69 
35 OTHER SERVICES 14042.84 3709697.04 11374.70 
TOTAL INTERMEDIATE DEMAND 693246.33 183134883.02 561529.53 
 DE AND: 
36 HOUSEHOLD CONSUMPTION 20906.09 5522761. 80 16933.93 
37 GOVERNMENT CONSUMPTION 10191.94 2692404.79 8255.47 
38 TOURISTS CONSUMPTION 1707.06 
39 OTHER FI L DEMANDa 0.00 .  .0  
TOTAL FINAL DEMAND 32805.09 8215166.59 25189.40 
 OUTPUT 49  .  
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t h e t o t a l i n t e r m e d i a t e d e m a n d f o r w a t e r i s e s t i m a t e d t o b e 
a b o u t 6 9 3 . 2 m i l l i o n c u b i c m e t e r s ( o r 5 6 1 . 5 t h o u s a n d a c r e -
f e e t ) , o f w h i c h t h e a g r i c u l t u r a l s e c t o r d i r e c t d e m a n d o f w a t e r 
i s e s t i m a t e d t o r e a c h a b o u t 6 6 5 . 6 m i l l i o n c u b i c m e t e r s ( o r 
5 3 9 . 2 t h o u s a n d a c r e - f e e t ) . F o r t h e o t h e r i n d u s t r i e s , e x c l u d i n g 
a g r i c u l t u r e , t h e t o t a l i n t e r m e d i a t e d e m a n d f o r w a t e r i s 
e x p e c t e d t o a m o u n t t o 2 7 . 6 m i l l i o n c u b i c m e t e r s ( o r 2 2 . 4 
t h o u s a n d a c r e - f e e t ) . F u r t h e r e x a m i n a t i o n o f T a b l e 7 . 1 2 
r e v e a l s , f o r e x a m p l e , t h a t s e c t o r s o f O t h e r S e r v i c e s , H e a l t h 
a n d E d u c a t i o n , B e v e r a g e s , T r a n s p o r t a n d C o m m u n i c a t i o n , O t h e r 
N o n M e t a l P r o d u c t s , a n d B a k e r y P r o d u c t s h a v e a h i g h e r d i r e c t 
w a t e r d e m a n d , r e s p e c t i v e l y , 1 4 . 0 m i l l o n c u b i c m e t e r s ( o r 1 1 . 4 
t h o u s a n d a c r e - f e e t ) , 3 . 8 m i l l o n c u b i c m e t e r s ( o r 3 . 1 t h o u s a n d 
a c r e - f e e t ) , 1 . 6 m i l l i o n c u b i c m e t e r s ( o r 1 . 3 t h o u s a n d a c r e -
f e e t ) , 1 . 5 m i l l i o n c u b i c m e t e r s ( o r 1 . 2 t h o u s a n d a c r e - f e e t ) , 
1 . 1 m i l l i o n c u b i c m e t e r s ( o r 8 9 9 . 1 a c r e - f e e t ) , a n d 9 3 3 . 0 
t h o u s a n d c u b i c m e t e r s ( o r 7 5 5 . 7 a c r e - f e e t ) . 
I n o t h e r w o r d s , t h e a g r i c u l t u r a l s e c t o r , i n t e r m s o f i t s 
d i r e c t u s e , i s t h e h e a v y u s e r o f w a t e r i n t h e e c o n o m y , w h e r e 
i t s d i r e c t u s e i s e s t i m a t e d t o b e a b o u t 9 2 . 0 p e r c e n t o f t h e 
t o t a l w a t e r a l l o c a t e d i n t h e e c o n o m y i n 1 9 9 0 . T h e d i r e c t u s e 
o f w a t e r b y b o t h o t h e r i n d u s t r i e s , e x c l u d i n g a g r i c u l t u r e , a n d 
t h e f i n a l d e m a n d s e c t o r s i s e s t i m a t e d t o b e a b o u t 3 . 8 p e r c e n t 
a n d 4 . 5 p e r c e n t , r e s p e c t i v e l y ( s e e T a b l e 7 . 1 2 ) . 
T a b l e 7 . 1 3 p r e s e n t s , f o r t h e y e a r 1 9 9 5 , t h e e s t i m a t e d 
p a t t e r n s o f w a t e r a l l o c a t i o n a m o n g d i f f e r e n t s e c t o r s o f t h e 
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T a b l e 7 . 1 3 : P a t t e r n s o f A l l o c a t i o n o f W a t e r O u t p u t E s t i m a t e d 
f o r I n t e r m e d i a t e a n d F i n a l D e m a n d S e c t o r s , J o r d a n , 1 9 9 5 
( F i r s t G r o w t h S c e n a r i o ) 
Water Water Water 
Requirements Requirements Requirements 
Sector Name (Thousand ( :M) (Thousand Gallons) (Acre-feet) 
1 2 3 
INTERMEDIATE DEMAND: 
1 AGRICULTURE 1006981 .42 266014281 .72 815654.95 
2 FERTILIZER MINERAL MINING 29 .45 7779 .81 23.85 
3 OTHER MINING & CRUDE OIL 0 .00 0 .00 0.00 
4 GRAIN MILL PRODUCTS 23 .32 6160 .44 18.89 
5 BAKERY PRODUCTS 1428 .46 377356 .28 1157.05 
6 CONFECTIONERY 216 . 91 57301 .11 175.70 
7 OTHER FOOD MANUFACTURE 406 . 61 107414 .16 329.35 
8 PREPARED ANIMAL FOOD 14 .75 3896 .51 11. 95 
9 BEVERAGES 2446 . 98 646418 .71 1982.05 
10 TOBACCO 71 .92 18999 .11 58.26 
11 TEXTILE MANUFACTURE 16 .02 4232, .00 12. 98 
12 WEARING APPAREL 8 .07 2131, .85 6.54 
13 LEATHER & FOOTWEAR 0 .00 0, .00 0.00 
14 WOOD, CORK & FURNITURE 134 .68 35578. .42 109.09 
15 PAPER & PAPER PRODUCTS 87 .64 23151, .86 70. 99 
16 PRINTING & PUBLISHING 15 .57 4113, .13 12.61 
17 IND. & OTHER CHEMICALS 371 .95 98258, .03 301.28 
18 PETROLEUM REFINERY 47 .20 12468, .82 38. 23 
19 RUBBER & PLASTIC 174 .71 46153, .14 141.52 
20 POTTERY & GLASS 23 .33 6163, .09 18. 90 
21 CEMENT, LIME & PLASTER 205 . 95 54405, ,81 166.82 
22 OTHER NONMETAL MIN. PRODS. 1289 .35 340607, .59 1044.37 
23 BASIC METAL INDUSTRIES 82 .03 21669, ,87 66.44 
24 FABRICATED METAL PRODUCTS 22 .28 5885, .71 18.05 
25 MACHINERY (NONELECTRICAL) 5 .55 1466, .14 4.50 
26 ELECT. & TRANSPORT EQUIP. 12 .77 3373. ,45 10.34 
27 MISCELLANEOUS MANUFACTURING 0 .00 0 , .00 0.00 
28 ELECTRICITY 1046 .24 276385, .22 847.45 
29 WATER SUPPLY 23 .88 6308, .38 19.34 
30 CONSTRUCTION 760 .07 200787, .69 615.66 
31 DISTRIBUTION 966 .22 255246. .34 782.64 
32 TRANSPORT & COMMUNICATION 2246 .95 593576. ,78 1820.03 
33 FINANCE & BUSINESS SERVS. 1505 .29 397652. .46 1219.28 
34 HEALTH & EDUCATION 5922 .69 1564597. .02 4797.38 
35 OTHER SERVICES 20079 .43 5304383, ,02 16264.34 
TOTAL INTERMEDIATE DEMAND 1046667 .69 276498203, ,67 847800.83 
FINAL DEMAND: 
36 HOUSEHOLD CONSUMPTION 32323 .51 8538901, .64 26182.04 
37 GOVERNMENT CONSUMPTION 13383 .71 3535574. ,67 10840.81 
38 TOURISTS CONSUMPTION 2178 . 69 575544, .54 1764.74 
39 OTHER FINAL DEMAND3 0. 00 0. 00 0.00 
TOTAL FINAL DEMAND 47885 . 91 12650020, .85 38787.59 
TOTAL OUTPUT 1094553 .60 289148224, .52 886588.42 
N o t e : 3 I n c l u d e s F i x e d C a p i t a l F o r m a t i o n , N e t C h a n g e s i n 
S t o c k s , a n d E x p o r t s . 
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Water Water Water 
Requirements Requirements Requi rement s 
Sector Name (Thousand CM) (Thousand Gallons) (Acre-feet) 
2 3 
INTERMEDIATE DEMAND: 
1 AGRICULTURE 1006981. 42 266014281. 72 815654.95 
2 FERTILIZER MINERAL MINING 29.45 7779.81 23.85 
3 OTHER MINING & CRUDE OIL 0.00 0.00 0.00 
4 GRAIN MILL PRODUCTS 23.32 6160.44 18.89 
5 BAKERY PRODUCTS 1428.46 377356.28 1157.05 
6 CONFECTIONERY 216.91 57301.11 175.70 
7 OTHER FOOD MANUFACTURE 406.61 107414.16 329.35 
8 PREPARED ANIMAL FOOD 14.75 3896.51 11. 95 
9 BEVERAGES 2446.98 646418.71 1982.05 
10 TOBACCO 71. 92 18999.11 58.26 
11 TEXTILE MANUFACTURE 16.02 4232.00 12.98 
12 WEARING APPAREL 8.07 2131.85 6.54 
13 LEATHER & FOOTWEAR 0.00 0.00 0.00 
14 WOOD, CORK & FURNITURE 134.68 35578.42 109.09 
15 PAPER & PAPER PRODUCTS 87.64 23151.86 70.99 
16 PRINTING & PUBLISHING 15.57 4113.13 12.61 
17 IND. & OTHER CHEMICALS 371. 95 98258.03 301.28 
18 PETROLEUM REFINERY 47.20 12468.82 38.23 
19 RUBBER & PLASTIC 174.71 46153.14 141. 52 
20 POTTERY & GLASS 23.33 6163.09 18.90 
21 CEMENT, LIME & PLASTER 205.95 54405.81 166.82 
22 OTHER NONMETAL MIN. PRODS. 1289.35 340607.59 1044.37 
23 BASIC METAL INDUSTRIES 82.03 21669.87 66.44 
24 FABRICATED METAL PRODUCTS 22.28 5885.71 18.05 
25 MACHINERY (NONELECTRICAL) 5.55 1466.14 4.50 
26 ELECT. & TRANSPORT EQUIP. 12.77 3373.45 10.34 
27 MISCELLANEOUS MANUFACTURING 0.00 0.00 0.00 
28 ELECTRICITY 1046.24 276385.22 847.45 
29 WATER SUPPLY 23.88 6308.38 19.34 
30 CONSTRUCTION 760.07 200787.69 615.66 
31 DISTRIBUTION 966.22 255246.34 782.64 
32 TRANSPORT & COMMUNICATION 2246.95 593576.78 1820.03 
33 FINANCE & BUSINESS SERVS. 1505.29 397652.46 1219.28 
34 HEALTH & EDUCATION 5922.69 1564597.02 4797.38 
35 OTHER SERVICES 20079.43 5304383.02 16264.34 
TOTAL INTERMEDIATE DEMAND 1046667.69 276498203.67 847800.83 
 DE AND: 
36 HOUSEHOLD CONSUMPTION 32323.51 8538901. 64 26182.04 
37 GOVERNMENT CONSUMPTION 13383.71 3535574.67 10840.81 
38 TOURISTS CONSUMPTION 2178.69 575544.54 1764.74 
39 T E  FI L DEMANDa 0.00 .  .  
TOTAL FINAL DEMAND 47885.91 12650020.85 38787.59 
 OUTPUT 3
t  a l es i ed apital r ation, et hanges  
  .
1 7 1 
J o r d a n i a n e c o n o m y u s i n g t h e f i r s t s c e n a r i o o f g r o w t h . A s T a b l e 
7 . 1 3 s h o w s , t h e t o t a l i n t e r m e d i a t e d e m a n d f o r w a t e r i s 
e s t i m a t e d t o b e a b o u t 1 0 4 6 . 7 m i l l i o n c u b i c m e t e r ( o r 8 4 7 . 8 
t h o u s a n d a c r e - f e e t ) , o f w h i c h t h e A g r i c u l t u r e s e c t o r h a s t h e 
h i g h e s t d i r e c t w a t e r u s e a m o n g o t h e r s e c t o r s . I t s d i r e c t 
d e m a n d o f w a t e r i s e x p e c t e d t o r e a c h a b o u t 1 0 0 7 . 0 m i l l i o n 
c u b i c m e t e r ( o r 8 1 5 . 7 t h o u s a n d a c r e - f e e t ) . T h a t i s , t h e 
a g r i c u l t u r a l d i r e c t d e m a n d o f w a t e r g r o w s , o n a v e r a g e , a t 
a b o u t 6 p e r c e n t p e r y e a r o v e r t h e p e r i o d o f 1 9 9 0 - 1 9 9 5 . On t h e 
o t h e r h a n d , t h e i n d u s t r i a l s e c t o r d i r e c t d e m a n d f o r w a t e r , 
e x c l u d i n g a g r i c u l t u r e , i s e x p e c t e d t o a m o u n t t o 3 9 . 7 m i l l i o n 
c u b i c m e t e r s ( o r 3 2 . 1 t h o u s a n d a c r e - f e e t ) i n 1 9 9 5 . T h a t i s , a n 
a v e r a g e i n c r e a s e o f a b o u t 6 . 0 p e r c e n t p e r a n n u m b e t w e e n t h e 
y e a r s 1 9 9 0 a n d 1 9 9 5 . T h e d i r e c t w a t e r r e q u i r e m e n t s b y t h e 
s e c t o r s o f f i n a l d e m a n d i s e s t i m a t e d t o b e e q u a l t o 4 7 . 9 
m i l l i o n c u b i c m e t e r s ( o r 3 8 . 8 t h o u s a n d a c r e - f e e t ) i n t h e y e a r 
1 9 9 5 , o f w h i c h t h e h o u s e h o l d d i r e c t d e m a n d o f w a t e r w i l l 
c o m p r i s e a b o u t 3 2 . 3 m i l l i o n c u b i c m e t e r s ( o r 2 6 . 2 t h o u s a n d 
a c r e - f e e t ) ( s e e T a b l e 7 . 1 3 ) . 
T a b l e 7 . 1 4 p r e s e n t s t h e e s t i m a t e d 1 9 9 5 p a t t e r n s o f w a t e r 
a l l o c a t i o n a m o n g d i f f e r e n t s e c t o r s o f t h e J o r d a n i a n e c o n o m y 
u s i n g t h e s e c o n d s c e n a r i o o f g r o w t h . I t s h o w s t h e t o t a l 
i n t e r m e d i a t e d e m a n d f o r w a t e r i s e s t i m a t e d t o b e a b o u t 8 5 5 . 8 
m i l l i o n c u b i c m e t e r s ( o r 6 9 3 . 2 t h o u s a n d a c r e - f e e t ) , o f w h i c h 
t h e A g r i c u l t u r e s e c t o r h a s t h e h i g h e s t d i r e c t w a t e r u s e a m o n g 
o t h e r s e c t o r s . I t s d i r e c t d e m a n d o f w a t e r i s e x p e c t e d t o r e a c h 
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T a b l e 7 . 1 4 : P a t t e r n s o f A l l o c a t i o n o f W a t e r O u t p u t E s t i m a t e d 
f o r I n t e r m e d i a t e a n d F i n a l D e m a n d S e c t o r s , J o r d a n , 1 9 9 5 
( S e c o n d G r o w t h S c e n a r i o ) 
Water Water Water 
Requirements Requirements Requirements 
Sector Name (Thousand CM) (Thousand Gallons) (Acre-feet) 
1 2 3 
INTERMEDIATE DEMAND: 
1 AGRICULTURE 820346 .00 216710802 .82 664480 .26 
2 FERTILIZER MINERAL MINING 28 .76 7597 .53 23 30 
3 OTHER MINING & CRUDE OIL 0 .00 0 .00 0 00 
4 GRAIN MILL PRODUCTS 18 .57 4905 .64 15 04 
5 BAKERY PRODUCTS 1115 .40 294655 .22 903 47 
6 CONFECTIONERY 176 .25 46559 .96 142 76 
7 OTHER FOOD MANUFACTURE 320 .56 84682 .34 259 65 00 PREPARED ANIMAL FOOD 12 .26 3238 .72 9 93 
9 BEVERAGES 1928 .35 509412 .22 1561 96 
10 TOBACCO 57 .36 15152 .79 46 46 
11 TEXTILE MANUFACTURE 12 .95 3421 .00 10 49 
12 WEARING APPAREL 6 .48 1711 .82 5 25 
13 LEATHER & FOOTWEAR 0 .00 0 .00 0 00 
14 WOOD, CORK & FURNITURE 108 .16 28572 .63 87 61 
15 PAPER & PAPER PRODUCTS 74 .35 19641 .04 60 22 
16 PRINTING & PUBLISHING 13 .01 3436 .85 10 54 
17 IND. & OTHER CHEMICALS 312 .00 82421 .04 252 72 
18 PETROLEUM REFINERY 41 .49 10960 .41 33 61 
19 RUBBER & PLASTIC 159 40 42108 .70 129 11 
20 POTTERY & GLASS 20 07 5301 .89 16 26 
21 CEMENT, LIME & PLASTER 197 53 52181 .50 160 00 
22 OTHER NONMETAL MIN. PRODS. 1261 86 333345 56 1022 11 
23 BASIC METAL INDUSTRIES 79 58 21022 65 64 46 
24 FABRICATED METAL PRODUCTS 19 99 5280 .76 16 19 
25 MACHINERY (NONELECTRICAL) 5 09 1344 63 4 12 
26 ELECT. & TRANSPORT EQUIP. 11 20 2958 70 9 07 
27 MISCELLANEOUS MANUFACTURING 0 00 0 00 0 00 
28 ELECTRICITY 879 14 232242 41 712 10 
29 WATER SUPPLY 19 56 5167 17 15 84 
30 CONSTRUCTION 749 81 198077 31 607 35 
31 DISTRIBUTION 813 36 214865 31 658 82 
32 TRANSPORT & COMMUNICATION 2035 12 537617 65 1648 45 
33 FINANCE & BUSINESS SERVS. 1401 71 370289 73 1135 39 
34 HEALTH & EDUCATION 4581 50 1210294 86 3711 02 
35 OTHER SERVICES 18982 47 5014599 10 15375 80 
TOTAL INTERMEDIATE DEMAND 855789 34 226073869 96 693189 36 
FINAL DEMAND: 
36 HOUSEHOLD CONSUMPTION 24829 88 6559309 40 20112 20 
37 GOVERNMENT CONSUMPTION 13383 71 3535574 67 10840 81 
38 TOURISTS CONSUMPTION 2178 69 575544 54 1764 74 
39 OTHER FINAL DEMAND3 0. 00 0. 00 0. 00 
TOTAL FINAL DEMAND 40392 28 10670428 61 32717 75 
TOTAL OUTPUT 896181 62 236744298 57 725907 11 
N o t e : 3 I n c l u d e s F i x e d C a p i t a l F o r m a t i o n , N e t C h a n g e s i n 
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  Scen rio)
Wat.er Water Water 
Requirements Requirements Requi reme nt s 
Sector Name (Thousand CM) (Thousand Gallons) (Acre-feet) 
1 2 3 
INTERMEDIATE DEMAND: 
1 AGRICULTURE 820346.00 216710802.82 664480.26 
2 FERTILIZER MINERAL MINING 28.76 7597.53 23.30 
3 OTHER MINING & CRUDE OIL 0.00 0.00 0.00 
4 GRAIN MILL PRODUCTS 18.57 4905.64 15.04 
5 BAKERY PRODUCTS 1115.40 294655.22 903.47 
6 CONFECTIONERY 176.25 46559.96 142.76 
7 OTHER FOOD MANUFACTURE 320.56 84682.34 259.65 
8 PREPARED ANIMAL FOOD 12.26 3238.72 9.93 
9 BEVERAGES 1928.35 509412.22 1561. 96 
10 TOBACCO 57.36 15152.79 46.46 
11 TEXTILE MANUFACTURE 12.95 3421.00 10.49 
12 WEARING APPAREL 6.48 1711. 82 5.25 
13 LEATHER & FOOTWEAR 0.00 0.00 0.00 
14 WOOD, CORK & FURNITURE 108.16 28572.63 87.61 
15 PAPER & PAPER PRODUCTS 74.35 19641. 04 60.22 
16 PRINTING & PUBLISHING 13 .01 3436.85 10.54 
17 IND. & OTHER CHEMICALS 312.00 82421.04 252.72 
18 PETROLEUM REFINERY 41.49 10960.41 33.61 
19 RUBBER & PLASTIC 159.40 42108.70 129.11 
20 POTTERY & GLASS 20.07 5301.89 16.26 
21 CEMENT, LIME & PLASTER 197.53 52181.50 160.00 
22 OTHER NONMETAL MIN. PRODS. 1261.86 333345.56 1022.11 
23 BASIC METAL INDUSTRIES 79.58 21022.65 64.46 
24 FABRICATED METAL PRODUCTS 19.99 5280.76 16.19 
25 MACHINERY (NONELECTRICAL) 5.09 1344.63 4.12 
26 ELECT. & TRANSPORT EQUIP. 11.20 2958.70 9.07 
27 MISCELLANEOUS MANUFACTURING 0.00 0.00 0.00 
28 ELECTRICITY 879.14 232242.41 712.10 
29 WATER SUPPLY 19.56 5167.17 15.84 
30 CONSTRUCTION 749.81 198077.31 607.35 
31 DISTRIBUTION 813.36 214865.31 658.82 
32 TRANSPORT & COMMUNICATION 2035.12 537617.65 1648.45 
33 FINANCE & BUSINESS SERVS. 1401.71 370289.73 1135.39 
34 HEALTH & EDUCATION 4581. 50 1210294.86 3711.02 
35 OTHER SERVICES 18982.47 5014599.10 15375.80 
TOTAL INTERMEDIATE DEMAND 855789.34 226073869.96 693189.36 
 E AND: 
36 HOUSEHOLD CONSUMPTION 24829.88 6559309.40 20112.20 
37 GOVERNMENT CONSUMPTION 13383.71 3535574.67 10840.81 
38 TOURISTS CONSUMPTION 2178.69 575544.54 1764.74 
 OTHER FINAL DEMAND a 0.00 0.00 0.00 
TOTAL FINAL DEMAND 40392.28 10670428.61 32717.75 
 OUTPUT .  4298. 07.  
t  a I l es i ed apital or ation, et hanges  
,  .
1 7 3 
a b o u t 8 2 0 . 3 m i l l i o n c u b i c m e t e r s ( o r 6 6 4 . 5 t h o u s a n d a c r e -
f e e t ) . T h a t i s , t h e a g r i c u l t u r a l d i r e c t d e m a n d o f w a t e r g r o w s , 
o n a v e r a g e , a t a b o u t 4 . 3 p e r c e n t p e r y e a r o v e r t h e p e r i o d o f 
1 9 9 0 - 1 9 9 5 . On t h e o t h e r h a n d , t h e i n d u s t r i a l s e c t o r d i r e c t 
d e m a n d f o r w a t e r , e x c l u d i n g a g r i c u l t u r e , i s e x p e c t e d t o a m o u n t 
t o 3 5 . 4 m i l l i o n c u b i c m e t e r s ( o r 2 8 . 7 t h o u s a n d a c r e - f e e t ) i n 
1 9 9 5 , i . e . , a n a v e r a g e i n c r e a s e o f a b o u t 5 . 1 p e r c e n t p e r a n n u m 
b e t w e e n t h e y e a r s 1 9 9 0 a n d 1 9 9 5 . T h e d i r e c t w a t e r r e q u i r e m e n t s 
b y t h e s e c t o r s o f f i n a l d e m a n d i s e s t i m a t e d t o b e e q u a l t o 
4 0 . 4 m i l l i o n c u b i c m e t e r s ( o r 3 2 . 7 t h o u s a n d a c r e - f e e t ) i n t h e 
y e a r 1 9 9 5 , o f w h i c h t h e h o u s e h o l d d i r e c t d e m a n d o f w a t e r w i l l 
c o m p r i s e a b o u t 2 4 . 8 m i l l i o n c u b i c m e t e r s ( o r 2 0 . 1 t h o u s a n d 
a c r e - f e e t ) ( s e e T a b l e 7 . 1 4 ) . 
U n d e r t h e f i r s t s c e n a r i o o f g r o w t h , t h e e s t i m a t e d 
p a t t e r n s o f w a t e r a l l o c a t i o n a m o n g d i f f e r e n t s e c t o r s o f t h e 
e c o n o m y o f J o r d a n a r e p r e s e n t e d i n T a b l e 7 . 1 5 f o r t h e y e a r 
2 0 0 0 . A s T a b l e 7 . 1 5 s h o w s , t h e t o t a l i n t e r m e d i a t e d e m a n d f o r 
w a t e r i s e s t i m a t e d t o b e a b o u t 1 4 0 1 . 5 m i l l i o n c u b i c m e t e r s ( o r 
1 1 3 7 . 6 t h o u s a n d a c r e - f e e t ) , o f w h i c h t h e a g r i c u l t u r e s e c t o r 
h a s t h e h i g h e s t d i r e c t w a t e r u s e a m o n g o t h e r s e c t o r s . I t s 
d i r e c t d e m a n d o f w a t e r i s e x p e c t e d t o r e a c h a b o u t 1 3 5 0 . 8 
m i l l i o n c u b i c m e t e r s ( o r 1 0 9 4 . 1 t h o u s a n d a c r e - f e e t ) . T h e 
a g r i c u l t u r a l d i r e c t d e m a n d o f w a t e r g r o w s o n a v e r a g e a t a b o u t 
6 . 1 p e r c e n t p e r y e a r o v e r t h e p e r i o d o f 1 9 9 5 - 2 0 0 0 . On t h e 
o t h e r h a n d , i n t h e y e a r 2 0 0 0 , t h e i n d u s t r i a l s e c t o r ' s d i r e c t 
d e m a n d f o r w a t e r , e x c l u d i n g a g r i c u l t u r e , i s e x p e c t e d t o a m o u n t 
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T a b l e 7 . 1 5 : P a t t e r n s o f A l l o c a t i o n o f W a t e r O u t p u t E s t i m a t e d 
f o r I n t e r m e d i a t e a n d F i n a l D e m a n d S e c t o r s , J o r d a n , 2 0 0 0 
( F i r s t G r o w t h S c e n a r i o ) 
Water Water Water 
Requirements Requirements Requirements 
Sector Name (Thousand CM) (Thousand Gallons) (Acre-feet) 
1 2 3 
INTERMEDIATE DEMAND: 1 AGRICULTURE 1350769 .23 356832707 .49 1094123 .08 
2 FERTILIZER MINERAL MINING 42 . 95 11346 .10 34 ,79 3 OTHER MINING & CRUDE OIL 0 .00 0 .00 0. . 00 
4 GRAIN MILL PRODUCTS 30 . 90 8162 .85 25, .03 
5 BAKERY PRODUCTS 1892 .75 500007 .77 1533, .13 
6 CONFECTIONERY 288 .20 76133 .79 233, .44 
7 OTHER FOOD MANUFACTURE 539 .69 142569 .91 437 .15 CO PREPARED ANIMAL FOOD 19 .38 5119 . 61 15 . 70 
9 BEVERAGES 3251 .07 858835 .16 2633, .37 
10 TOBACCO 96 .30 25439 .57 78 , 00 
11 TEXTILE MANUFACTURE 21 .46 5669 .09 17, .38 
12 WEARING APPAREL 10 .83 2860 .96 8 . 77 
13 LEATHER & FOOTWEAR 0, .00 0 .00 0. .00 
14 WOOD, CORK & FURNITURE 180, .08 47571 .73 145, ,86 
15 PAPER & PAPER PRODUCTS 118 .01 31174 .70 95 , 59 
16 PRINTING & PUBLISHING 20, .79 5492 .09 16, , 84 
17 IND. & OTHER CHEMICALS 503, .28 132951 .48 407, , 66 
18 PETROLEUM REFINERY 63, . 67 16819 .70 51, .57 
19 RUBBER & PLASTIC 237, . 97 62864 .53 192, .76 
20 POTTERY & GLASS 31, .34 8279 .09 25, .39 
21 CEMENT, LIME & PLASTER 226, .87 59932 .25 183, .76 
22 OTHER NONMETAL MIN. PRODS. 1529, .22 403974 .05 1238, . 67 
23 BASIC METAL INDUSTRIES 89, .14 23548 .11 72. .20 
24 FABRICATED METAL PRODUCTS 26. .58 7021 .64 21. . 53 
25 MACHINERY (NONELECTRICAL) 6, .60 1743 .52 5. .35 
26 ELECT. & TRANSPORT EQUIP. 16, .00 4226 .72 12, . 96 
27 MISCELLANEOUS MANUFACTURING 0, ,00 0 .00 0. . 00 
28 ELECTRICITY 1399, .03 369581 .76 1133, .21 
29 WATER SUPPLY 32. .03 8461 .37 25, . 94 
30 CONSTRUCTION 781. .99 206578 .30 633, .41 
31 DISTRIBUTION 1293, ,40 341677 .48 1047, .65 
32 TRANSPORT & COMMUNICATION 3096, ,24 817933 .72 2507, , 95 
33 FINANCE & BUSINESS SERVS. 2101, ,51 555155 .90 1702, , 22 
34 HEALTH & EDUCATION 7847, , 90 2073179 .74 6356, ,80 
35 OTHER SERVICES 27894, ,87 7368987 .81 22594. ,84 
TOTAL INTERMEDIATE DEMAND 1404459, ,28 371016007 .99 1137612, .00 
FINAL DEMAND: 
36 HOUSEHOLD CONSUMPTION 42849, ,61 11319581 .47 34708, ,18 
37 GOVERNMENT CONSUMPTION 17575, ,03 4642795 .68 14235, ,77 
38 TOURISTS CONSUMPTION 2780, ,62 734556 .39 2252, , 30 
39 OTHER FINAL DEMAND3 0. 00 0. 00 0. 00 
TOTAL FINAL DEMAND 63205. ,26 16696933 .54 51196, .25 
TOTAL OUTPUT 1467664, ,54 387712941 .53 1188808. .25 
N o t e : 3 I n c l u d e s F i x e d C a p i t a l F o r m a t i o n , N e t C h a n g e s i n 
S t o c k s , a n d E x p o r t s . 
 
    l   t  t Estimated
 i t       2
  Scen rio)
Water Water Water 
Requirements Requirements Requirements 
Sector Name (Thousand CM) (Thousand Gallons) (Acre-feet) 
2 3 
INTERMEDIATE DEMAND: 
1 AGRICULTURE 1350769.23 356832707.49 1094123.08 
2 FERTILIZER MINERAL MINING 42.95 11346.10 34.79 
3 OTHER MINING & CRUDE OIL 0.00 0.00 0.00 
4 GRAIN MILL PRODUCTS 30.90 8162.85 25.03 
5 BAKERY PRODUCTS 1892.75 500007.77 1533.13 
6 CONFECTIONERY 288.20 76133.79 233.44 
7 OTHER FOOD MANUFACTURE 539.69 142569.91 437.15 
8 PREPARED ANIMAL FOOD 19.38 5119.61 15.70 
9 BEVERAGES 3251. 07 858835.16 2633.37 
10 TOBACCO 96.30 25439.57 78.00 
11 TEXTILE MANUFACTURE 21. 46 5669.09 17.38 
12 WEARING APPAREL 10.83 2860.96 8.77 
l3 LEATHER & FOOTWEAR 0.00 0.00 0.00 
14 WOOD, CORK & FURNITURE 180.08 47571. 73 145.86 
15 PAPER & PAPER PRODUCTS 118.01 31174.70 95.59 
16 PRINTING & PUBLISHING 20.79 5492.09 16.84 
17 IND. & OTHER CHEMICALS 503.28 132951.48 407.66 
18 PETROLEUM REFINERY 63.67 16819.70 51. 57 
19 RUBBER & PLASTIC 237.97 62864.53 192.76 
20 POTTERY & GLASS 31. 34 8279.09 25.39 
21 CEMENT, LIME & PLASTER 226.87 59932.25 183.76 
22 OTHER NONMETAL MIN. PRODS. 1529.22 403974.05 1238.67 
23 BASIC METAL INDUSTRIES 89.14 23548.11 72.20 
24 FABRICATED METAL PRODUCTS 26.58 7021. 64 21. 53 
25 MACHINERY (NONELECTRICAL) 6.60 1743.52 5.35 
26 ELECT. & TRANSPORT EQUIP. 16.00 4226.72 12.96 
27 MISCELLANEOUS MANUFACTURING 0.00 0.00 0.00 
28 ELECTRICITY 1399.03 369581.76 1133.21 
29 WATER SUPPLY 32.03 8461.37 25.94 
30 CONSTRUCTION 781.99 206578.30 633.41 
31 DISTRIBUTION 1293.40 341677.48 1047.65 
32 TRANSPORT & COMMUNICATION 3096.24 817933.72 2507.95 
33 FINANCE & BUSINESS SERVS. 2101.51 555155.90 1702.22 
34 HEALTH & EDUCATION 7847.90 2073179.74 6356.80 
35 OTHER SERVICES 27894.87 7368987.81 22594.84 
TOTAL INTERMEDIATE DEMAND 1404459.28 371016007.99 1137612.00 
 E AND: 
36 HOUSEHOLD CONSUMPTION 42849.61 11319581.47 34708.18 
37 GOVERNMENT CONSUMPTION 17575.03 4642795.68 14235.77 
38 TOURISTS CONSUMPTION 2780.62 734556.39 2252.30 
  FI  EMANDa 0.00 0.00 0.00 
TOTAL FINAL DEMAND 63205.26 16696933.54 51196.25 
 OUTPUT . 941.  
t  a I l es i ed apital or ation, et hanges  
  .
t o 5 3 . 7 m i l l i o n c u b i c m e t e r s ( o r 4 3 . 5 t h o u s a n d a c r e - f e e t ) , ( a n 
a v e r a g e i n c r e a s e o f a b o u t 6 . 2 p e r c e n t p e r a n n u m b e t w e e n t h e 
y e a r s 1 9 9 5 a n d 2 0 0 0 ) . T h e d i r e c t w a t e r r e q u i r e m e n t s b y t h e 
s e c t o r s o f f i n a l d e m a n d a r e e s t i m a t e d t o b e e q u a l t o 6 3 . 2 
m i l l i o n c u b i c m e t e r s ( o r 5 1 . 2 t h o u s a n d a c r e - f e e t ) i n t h e y e a r 
2 0 0 0 , o f w h i c h t h e h o u s e h o l d d i r e c t d e m a n d o f w a t e r w i l l 
c o m p r i s e a b o u t 4 2 . 8 m i l l i o n c u b i c m e t e r s ( o r 3 4 . 7 t h o u s a n d 
a c r e - f e e t ) ( s e e T a b l e 7 . 1 5 ) . 
U n d e r t h e s e c o n d s c e n a r i o o f g r o w t h t h e e s t i m a t e d 
p a t t e r n s o f w a t e r a l l o c a t i o n a m o n g d i f f e r e n t s e c t o r s o f t h e 
e c o n o m y o f J o r d a n i s p r e s e n t e d i n T a b l e 7 . 1 6 f o r t h e y e a r 
2 0 0 0 . T a b l e 7 . 1 6 s h o w s t h e t o t a l i n t e r m e d i a t e d e m a n d f o r w a t e r 
i s e s t i m a t e d t o b e a b o u t 1 0 4 6 . 2 m i l l i o n c u b i c m e t e r s ( o r 8 4 7 . 4 
t h o u s a n d a c r e - f e e t ) , o f w h i c h t h e a g r i c u l t u r e s e c t o r h a s t h e 
h i g h e s t d i r e c t w a t e r u s e a m o n g o t h e r s e c t o r s . I t s d i r e c t 
d e m a n d o f w a t e r i s e x p e c t e d t o r e a c h a b o u t 1 0 0 0 . 5 m i l l i o n 
c u b i c m e t e r s ( o r 8 1 0 . 4 t h o u s a n d a c r e - f e e t ) . T h a t i s , t h e 
a g r i c u l t u r a l d i r e c t d e m a n d o f w a t e r g r o w s o n a v e r a g e a t a b o u t 
4 . 0 p e r c e n t p e r y e a r o v e r t h e p e r i o d o f 1 9 9 5 - 2 0 0 0 . On t h e 
o t h e r h a n d , i n t h e y e a r 2 0 0 0 , t h e i n d u s t r i a l s e c t o r ' s d i r e c t 
d e m a n d f o r w a t e r , e x c l u d i n g a g r i c u l t u r e , i s e x p e c t e d t o a m o u n t 
t o 4 5 . 7 m i l l i o n c u b i c m e t e r s ( o r 3 7 . 0 t h o u s a n d a c r e - f e e t ) . 
T h a t i s , a n a v e r a g e d e c r e a s e o f a b o u t 3 . 2 p e r c e n t p e r a n n u m 
b e t w e e n t h e y e a r s 1 9 9 5 a n d 2 0 0 0 . T h e d i r e c t w a t e r r e q u i r e m e n t s 
b y t h e s e c t o r s o f f i n a l d e m a n d i s e s t i m a t e d t o b e e q u a l t o 
4 9 . 1 m i l l i o n c u b i c m e t e r s ( o r 3 9 . 8 t h o u s a n d a c r e - f e e t ) i n 
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T a b l e 7 . 1 6 : P a t t e r n s o f A l l o c a t i o n o f W a t e r O u t p u t E s t i m a t e d 
f o r I n t e r m e d i a t e a n d F i n a l D e m a n d S e c t o r s , J o r d a n , 2 0 0 0 
( S e c o n d G r o w t h S c e n a r i o ) 
Water Water Water 
Requirements Requirements Requirements 
Sector Name (Thousand CM) (Thousand Gallons) (Acre-feet) 
1 2 3 
INTERMEDIATE DEMAND: 
1 AGRICULTURE 1000468 .70 264293816 .48 810379.65 
2 FERTILIZER MINERAL MINING 41, .65 11002 .68 33.74 3 OTHER MINING 4 CRUDE OIL 0 .00 0 .00 0.00 
4 GRAIN MILL PRODUCTS 21, .98 5806 .46 17.80 
5 BAKERY PRODUCTS 1305, .17 344786 .76 1057.19 
6 CONFECTIONERY 211, .88 55972 .34 171.62 
7 OTHER FOOD MANUFACTURE 378, .19 99906 .45 306.33 
PREPARED ANIMAL FOOD 14, .70 3883 .30 11.91 
9 BEVERAGES 2277, .64 601684 .16 1844.89 
10 TOBACCO 68, .98 18222 .45 55.87 
11 TEXTILE MANUFACTURE 15, .70 4147, .47 12.72 
12 WEARING APPAREL 7, .84 2071, .09 6.35 
13 LEATHER 4 FOOTWEAR 0. .00 0 .00 0.00 
14 WOOD, CORK 4 FURNITURE 130, .31 34423 .99 105.55 
15 PAPER 4 PAPER PRODUCTS 93, .06 24583 .66 75.38 
16 PRINTING 4 PUBLISHING 15, . 97 4218 .79 12.94 
17 IND. 4 OTHER CHEMICALS 390, .74 103221 .79 316.50 
18 PETROLEUM REFINERY 52, .95 13987, .80 42.89 
19 RUBBER 4 PLASTIC 209, .22 55269 .65 169.47 
20 POTTERY 4 GLASS 25. .23 6665 .01 20.44 
21 CEMENT, LIME 4 PLASTER 211, .08 55761 .00 170.97 
22 OTHER NONMETAL MIN. PRODS. 1477, .62 390342. .88 1196.87 
23 BASIC METAL INDUSTRIES 84. .54 22332 .93 68.48 
24 FABRICATED METAL PRODUCTS 22, .28 5885, .71 18.05 
25 MACHINERY (NONELECTRICAL) 5, .74 1516, .34 4.65 
26 ELECT. 4 TRANSPORT EQUIP. 13, .06 3450, .06 10.58 
27 MISCELLANEOUS MANUFACTURING 0, .00 0, .00 0.00 
28 ELECTRICITY 1085. .41 286732, .76 879.18 
29 WATER SUPPLY 23. .90 6313, .66 19.36 
30 CONSTRUCTION 762. .73 201490, .38 617.81 
31 DISTRIBUTION 1006. .50 265887, .11 815.27 
32 TRANSPORT 4 COMMUNICATION 2698, .65 712902, .37 2185.91 
33 FINANCE 4 BUSINESS SERVS. 1907. .10 503798, ,61 1544.75 
34 HEALTH 4 EDUCATION 5330. .60 1408184. .60 4317.79 
35 OTHER SERVICES 25835. .96 6825085, .55 20927.13 
TOTAL INTERMEDIATE DEMAND 1046195. .08 276373354, .29 847418.04 
FINAL DEMAND: 
36 HOUSEHOLD CONSUMPTION 28784, .64 7604038, .35 23315.56 
37 GOVERNMENT CONSUMPTION 17575. .03 4642795, .68 14235.77 
38 TOURISTS CONSUMPTION 2780, .62 734556, .39 2252.30 
39 OTHER FINAL DEMAND3 0. 00 0. 00 0.00 
TOTAL FINAL DEMAND 49140, .29 12981390, .42 39803.63 
TOTAL OUTPUT 1095335, .37 289354744, .60 887221.67 
N o t e : a I n c l u d e s F i x e d C a p i t a l F o r m a t i o n , N e t C h a n g e s i n 
S t o c k s , a n d E x p o r t s . 
 
l   t   l t   at r t t Esti te
 i t   l  t , , 
 t  Sce i
Water Water Water 
Requirements Requirements Requirements 
Sector Name (Thousand CM) (Thousand Gallons) (Acre-feet) 
1 2 3 
INTERMEDIATE DEMAND: 
1 AGRICULTURE 1000468.70 264293816.48 810379.65 
2 FERTILIZER MINERAL MINING 41.65 11002.68 33.74 
3 OTHER MINING & CRUDE OIL 0.00 0.00 0.00 
4 GRAIN MILL PRODUCTS 21. 98 5806.46 17 .80 
5 BAKERY PRODUCTS 1305.17 344786.76 1057.19 
6 CONFECTIONERY 211. 88 55972.34 171. 62 
7 OTHER FOOD MANUFACTURE 378.19 99906.45 306.33 
8 PREPARED ANIMAL FOOD 14.70 3883.30 11. 91 
9 BEVERAGES 2277.64 601684.16 1844.89 
10 TOBACCO 68.98 18222.45 55.87 
11 TEXTILE MANUFACTURE 15.70 4147.47 12.72 
12 WEARING APPAREL 7.84 2071. 09 6.35 
13 LEATHER & FOOTWEAR 0.00 0.00 0.00 
14 WOOD, CORK & FURNITURE 130.31 34423.99 105.55 
15 PAPER & PAPER PRODUCTS 93.06 24583.66 75.38 
16 PRINTING & PUBLISHING 15.97 4218.79 12.94 
17 IND. & OTHER CHEMICALS 390.74 103221.79 316.5:1 
18 PETROLEUM REFINERY 52.95 13987.80 42.89 
19 RUBBER & PLASTIC 209.22 55269.65 169.47 
20 POTTERY & GLASS 25.23 6665.01 20.44 
21 CEMENT, LIME & PLASTER 211. 08 55761.00 170.97 
22 OTHER NONMETAL MIN. PRODS. 1477.62 390342.88 1196.87 
23 BASIC METAL INDUSTRIES 84.54 22332.93 68.48 
24 FABRICATED METAL PRODUCTS 22.28 5885.71 18.05 
25 MACHINERY (NONELECTRICAL) 5.74 1516.34 4.65 
26 ELECT. & TRANSPORT EQUIP. 13.06 3450.06 10.58 
27 MISCELLANEOUS MANUFACTURING 0.00 0.00 0.00 
28 ELECTRICITY 1085.41 286732.76 879.18 
29 WATER SUPPLY 23.90 6313.66 19.36 
30 CONSTRUCTION 762.73 201490.38 617.81 
31 DISTRIBUTION 1006.50 265887.11 815.27 
32 TRANSPORT & COMMUNICATION 2698.65 712902.37 2185.91 
33 FINANCE & BUSINESS SERVS. 1907.10 503798.61 1544.75 
34 HEALTH & EDUCATION 5330.60 1408184.60 4317.79 
35 OTHER SERVICES 25835.96 6825085.55 20927.13 
TOTAL INTERMEDIATE DEMAND 1046195.08 276373354.29 847418.04 
 E AND: 
36 HOUSEHOLD CONSUMPTION 28784.64 7604038.35 23315.56 
37 GOVERNMENT CONSUMPTION 17575.03 4642795.68 14235.77 
38 TOURISTS CONSUMPTION 2780.62 734556.39 2252.30 
  FI  DEMANDa .  .  .  
TOTAL FINAL DEMAND 49140.29 12981390.42 39803.63 
 OUTPUT 
t  a l es i e  apital r ation, et hanges  
,  .
1 7 7 
t h e y e a r 2 0 0 0 , o f w h i c h t h e h o u s e h o l d d i r e c t d e m a n d o f w a t e r 
w i l l c o m p r i s e a b o u t 2 8 . 8 m i l l i o n c u b i c m e t e r s ( o r 2 3 . 3 
t h o u s a n d a c r e - f e e t ) ( s e e T a b l e 7 . 1 6 ) . 
7 . 2 . 3 . 2 T h e P r o j e c t e d T o t a l W a t e r R e q u i r e m e n t s 
T h e t o t a l w a t e r r e q u i r e m e n t s o r d e m a n d f o r w a t e r a r e 
e s t i m a t e d f o r t h e y e a r s 1 9 9 0 , 1 9 9 5 , a n d 2 0 0 0 . T h e s e 
p r o j e c t i o n s a r e b a s e d o n t h e a s s u m p t i o n s o f c o n s t a n t t e c h n i c a l 
c o e f f i c i e n t s o f p r o d u c t i o n ; i . e . , a i ; j , a n d t h e n e w l e v e l o f 
f i n a l d e m a n d s e c t o r p r o j e c t e d f o r e a c h s e c t o r f o r e a c h o f 
t h o s e y e a r s . 
U s i n g t h e f i r s t s c e n a r i o o f g r o w t h . T a b l e 7 . 1 7 p r e s e n t s 
t h e t o t a l r e q u i r e m e n t s o f w a t e r b y e a c h s e c t o r n e e d e d t o 
s a t i s f y t h e e s t i m a t e d f i n a l d e m a n d i n t h e y e a r 1 9 9 0 . I t s h o w s 
t h a t t h e t o t a l w a t e r r e q u i r e m e n t s n e e d e d b y e a c h s e c t o r o f t h e 
e s t i m a t e d f i n a l d e m a n d a s w e l l a s t h a t n e e d e d f o r t h e t o t a l 
f i n a l d e m a n d . F o r e x a m p l e , i f t h e e s t i m a t e d t o t a l f i n a l d e m a n d 
f o r t h e o u t p u t o f t h e a g r i c u l t u r a l s e c t o r a m o u n t s t o JD 3 1 1 . 9 
m i l l i o n i n t h e y e a r 1 9 9 0 ( s e e T a b l e 7 . 5 ) , t h e n t h e t o t a l w a t e r 
o u t p u t n e e d e d , d i r e c t l y a n d i n d i r e c t l y , t h r o u g h o u t t h e e c o n o m y 
i s e s t i m a t e d t o b e 4 3 8 . 8 m i l l i o n c u b i c m e t e r s . I n o t h e r w o r d s , 
s h o u l d t h e f i n a l d e m a n d f o r t h e a g r i c u l t u r a l s e c t o r i n c r e a s e 
t o JD 3 1 1 . 9 m i l l i o n i n t h e y e a r 1 9 9 0 , t h e n t h e t o t a l w a t e r 
r e q u i r e m e n t s n e e d e d t o s u p p o r t t h a t t o t a l o f f i n a l d e m a n d 
w o u l d b e 4 3 8 . 8 m i l l i o n c u b i c m e t e r s . M u c h o f t h e t o t a l 
r e q u i r e m e n t s o f w a t e r b y t h e a g r i c u l t u r a l s e c t o r a r e 
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T a b l e 7 . 1 7 : T o t a l W a t e r R e q u i r e m e n t s f o r T h e E s t i m a t e d T o t a l 
F i n a l D e m a n d b y S e c t o r , J o r d a n , 1 9 9 0 
( C u b i c M e t e r s ) 
( F i r s t G r o w t h S c e n a r i o ) 
HOUSEHOLD GOVERNMENT TOURISTS OTHER TOTAL 
SECTOR NAME CONSUMPTION CONSUMPTION EXPORTS CONSUMPTION FINAL DEMAND3 FINAL DEMAND 
1 2 3 4 5 6 
1 AGRICULTURE 325851838. 73 13236596 .13 80604448. , 99 14204339 .58 4924831 .45 438822054. 88 2 FERTILIZER MINERAL MINING 4460. 50 0, ,00 1129128, , 63 0 .00 0 .00 1133589. 13 
3 OTHER MINING & CRUDE OIL 18. 66 6. .00 27, ,04 0. .00 -260, .66 -208. 96 
4 GRAIN MILL PRODUCTS 15426977. 71 1040691, .25 311939, 99 1254824. , 56 0 .00 18034433. 51 
5 BAKERY PRODUCTS 49231190. 62 287967, .43 367137. 44 2124941, ,35 0 .00 52011236. 84 
6 CONFECTIONERY 3763841. 22 87769, .41 224926. ,25 569331, .13 0 .00 4645868. 01 
7 OTHER FOOD MANUFACTURE 184325112. 35 2026277, , 67 4628276, 90 9282376. .99 -27427, .72 200234616. 19 
8 PREPARED ANIMAL FOOD 228272. 80 0, ,00 119117, 28 0 , ,00 1982781 .04 2330171. 12 
9 BEVERAGES 4561321. 53 140366, ,84 84050. 44 248157, .36 -57832 .50 4976063. 67 
10 TOBACCO 16088602. 81 0, ,00 1638577. , 60 523541. .28 7269, .80 18257991. 49 
11 TEXTILE MANUFACTURE 1089562. 98 63492, ,76 94833. 90 3486. .07 4953, .83 1256329. 54 
12 WEARING APPAREL 208780. 65 13177. ,96 19752. 48 1349. , 60 -2350, .80 240709. 89 
13 LEATHER & FOOTWEAR 560289. 09 29417, ,64 15308. ,21 1438, .76 -741 .93 605711. 77 
14 WOOD, CORK & FURNITURE 132728. 23 169. .76 14497. 16 533, ,30 1434 , .00 149362. 45 
15 PAPER & PAPER PRODUCTS 21792. 81 12189, .99 20425. 73 6512. .17 -3701, ,22 57219. 48 
16 PRINTING & PUBLISHING 37193. 52 2203. ,22 837. 19 5883 , ,31 0, ,00 46117. 24 
17 IND. S OTHER CHEMICALS 612509. 53 12583. .88 194799. 50 8757. ,59 -3036, ,56 825613. 94 
18 PETROLEUM REFINERY 52724. 21 4949. ,65 70. 42 17516. ,21 1512, ,00 76772. 49 
19 RUBBER & PLASTIC 22377. 84 5647, .19 59110. 34 5108, .89 16985, ,01 109229. 27 
20 POTTERY « GLASS 22047. 76 75, ,72 1966. 89 33 . ,39 0, ,00 24123. 76 
21 CEMENT, LIME & PLASTER 22843. 62 4558, .10 1438. 71 0. .00 10902, ,60 39743. 03 
22 OTHER NONMETAL MIN. PRODS. 0. 00 4962 , 59 242748, 56 0 , .00 65267, .54 312978. 69 
23 BASIC METAL INDUSTRIES 0. 00 790, ,51 3319, 43 0, .00 6067. ,32 10177. 26 
24 FABRICATED METAL PRODUCTS 44547. 09 2047, ,05 6225. , 21 277 . 78 57862, ,35 110959. 48 
25 MACHINERY (NONELECTRICAL) 24031. 54 10734, .39 852, , 62 29. .36 42925. .49 7857J 1.4 
26 ELECT. & TRANSPORT EQUIP. 26356. 12 6472, .50 562. ,31 1358. .20 17155, .04 51904. 17 
27 MISCELLANEOUS MANUFACTURING 7396. 45 350, .34 267, ,09 962 , .90 0. .00 8976. 78 
28 ELECTRICITY 551299. 83 49928 .80 0. .00 1 91 14 .12 0 .00 620342. 75 
29 WATER SUPPLY 24386295. 92 10193246, .61 0. , 00 1707278, .85 0 .00 36286821. 38 
30 CONSTRUCTION 77682. 03 18226 .05 0, .00 0. ,00 2299952 .17 2395860. 25 
31 DISTRIBUTION 0. 00 0 .00 41987. .79 0. .00 -14046, .90 27940. 89 
32 TRANSPORT S COMMUNICATION 3868747. 76 934410 .73 3324885, , 48 1133576 .79 0 .00 9261620. 76 
33 FINANCE & BUSINESS SERVS. 134368. 24 45148, .28 700089. . 86 101290 .29 0 .00 980896. 67 
34 HEALTH S EDUCATION 11289932. 88 10502, .57 0. .00 217733 .46 0 .00 11518168. 91 
35 OTHER SERVICES 2798480. 83 93498 .27 6714637. ,09 2948259 .77 0, ,00 12554875. 96 
TOTAL 645473625. 86 28338459 .29 100566246, . 53 34388013 ,06 9330501 .35 818096846. 09 
N o t e : 0 C o n t a i n s F i x e d C a p i t a l F o r m a t i o n , a n d N e t C h a n g e i n S t o c k s 
i s a s s u m e d t h a t t h e y r e m a i n c o n s t a n t a s i n t h e b a s e y e a r . 
l   t l at r i t    t  
l   t r, , 1
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HOUSEHOLD GOVERNMENT TOURISTS OTHER TOTAL 
SECT R NAME CONSU PTION CONSU PTION EXPORTS CONSU PTION PI L DEMAND a FI L DE AND 
6 
-'1-A~G~R~I~C~U~L~T",unRrE---------------']2°_~58°;5~ln8~]~8·."7~]--T10]020]T65C9~6'.'1~]'-D8n076nO·4·4~48°.'9"9'-'1·4'2~0·4o]o]n9'.5~8'-'4~9~2~4D8']T1-.·4c5--4T]"8~8~2~2~0~5·4-.°8°8--
2 F"ERTlLIZER MINERAL MINING 4460.50 0.00 1129128.6] 0.00 0.00 113]589.13 
] OTHER MINING & CRUDE OIL 18.66 6.00 27.04 0.00 -260.66 -208.96 
4 GRAIN MILL PRODUCTS 15426977.71 1040691.25 ]119]9.99 175~824.56 0.00 180]44]].51 
5 BAKERY PRODUCTS 492]1190.62 287967.4] ]671]7.44 21249~1.]5 0.00 520112]6.84 
6 CONPECTIONERY ]76]8~1.22 87769.41 224926.25 569]]1.1] 0.00 4645868.01 
7 OTHER fOOD MANUPACTURE 184]25112.35 2026277.67 ~628276.90 9282]76.99 -27427.72 2002]4616.19 
8 PREPARED ANIMAL fOOD 228272.80 0.00 119117.28 0.00 1982781.04 2]]0171.12 
9 BEVERAGES 4561]21.5] 140]66.84 84050.44 248157.]6 -578]2.50 497606].67 
10 TOBACCO 16088602.81 0.00 16]8577.60 52]541.28 7269.80 18257991.49 
11 TEXTILE MANUfACTURE 1089562.98 6]492.76 948]].90 3486.07 4953.83 1256329.54 
12 WEARING APPAREL 208780.65 13177.96 19752.48 13~9.60 -2]50.80 240709.89 
13 LEATHER & POOTWEAR 560289.09 29417.64 15]08.21 14]8.76 -741.93 605711.77 
14 WOOD, CORK & fURNITURE 132728.23 169.76 14497.16 533.30 1434.00 149]62.45 
15 PAPER & PAPER PRODUCTS 21792.81 12189.99 20425.73 6512.17 -3701.22 57219.48 
16 PRINTING & PUBLISHING 37193.52 2203.22 837.19 5883.31 0.00 46117.24 
17 IND. & OTHER CHEMICALS 612509.53 12583.88 194799.50 8757.59 -3036.56 825613.94 
18 PETROLEUM REPlNERY 5272~.21 4949.65 70.42 17516.21 1512.00 76772.49 
19 RUBBER & PLASTIC 22377.84 5647.19 59110.3~ 5108.89 16985.01 109229.27 
20 POTTERY & GLASS 22047.76 75.72 1966.89 33.]9 0.00 24123.76 
21 CEMENT, LIME & PLASTER 22843.62 ~558.10 H38.71 0.00 10902.60 39743.03 
22 OTHER NONMETAL MIN. PRODS. 0.00 4962.59 242748.56 0.00 65267.54 312978.69 
23 BASIC METAL INDUSTRIES 0.00 790.51 3319.43 0.00 6067.32 10177.26 
24 FABRICATED METAL PRODUCTS 44547.09 2047.05 6225.21 277.78 57862.35 110959.48 
25 MACHINERY (NONELECTRICAL) 24031.54 10734.39 852.62 29.36 42925.49 78573.4 
26 ELECT. & TRANSPORT EQUIP. 26356.12 6472.50 562.31 1358.20 17155.04 51904.17 
27 MISCELLANEOUS MANUfACTURING 7396.45 350.34 267.09 962.90 0.00 8976.78 
28 EI,ECTI\lClTY 551299.83 ~9928.80 0.00 191H.12 0.00 6203~2.75 
29 WATER SUPPLY 2~J86295.92 101932~6.61 0.00 1707278.85 0.00 36286821.38 
30 CONSTRUCTION 77682.03 18226.05 0.00 0.00 2299952.17 2395860.25 
31 DISTRIBUTION 0.00 0.00 41987.79 0.00 -14046.90 27940.89 
32 TRANSPORT & COMMUNICATION ]8687~7.76 9]4~10.73 3324885.~8 1133576.79 0.00 9261620.76 
33 fINANCE & BUSINESS SERVS. 1]~368.24 451~8.28 700089.86 101290.29 0.00 980896.67 
34 HEALTH & EDUCATION 112899]2.88 10502.57 0.00 217733.46 0.00 11518168.91 
35 OTHER SERVICES 2798480.83 93498.27 6714637.09 2948259.77 0.00 12554875.96 
 ~ ~ ] 5. ]] ~ . .53 ] 3. 1
- e:----;:' ontains i ed apital l -n,---ana- et hange i  . It 
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1 7 9 
a t t r i b u t e d t o t h e h o u s e h o l d c o n s u m p t i o n o f a g r i c u l t u r a l 
p r o d u c t s , w h e r e t h e a m o u n t o f w a t e r n e e d e d t o s a t i s f y t h e 
h o u s e h o l d c o n s u m p t i o n o f a g r i c u l t u r a l p r o d u c t s a m o u n t s t o 
3 2 5 . 9 m i l l i o n c u b i c m e t e r s ( s e e T a b l e 7 . 1 7 ) . 
A l s o i n t h e i n d u s t r i a l s e c t o r s i g n i f i c a n t a m o u n t s o f 
w a t e r a r e n e e d e d d i r e c t l y a n d i n d i r e c t l y t o s a t i s f y t h e 
e s t i m a t e d t o t a l f i n a l d e m a n d b y s u c h s e c t o r s a s O t h e r F o o d 
M a n u f a c t u r e , B a k e r y P r o d u c t s , T o b a c c o , a n d G r a i n M i l l 
P r o d u c t s . T h e s e a m o u n t s a r e , r e s p e c t i v e l y , 2 0 0 . 2 m i l l i o n c u b i c 
m e t e r s ; 5 2 . 0 m i l l i o n c u b i c m e t e r s ; 1 8 . 3 m i l l i o n c u b i c m e t e r s ; 
a n d 1 8 . 0 m i l l i o n c u b i c m e t e r s ( s e e T a b l e 7 . 1 7 ) . 
U s i n g t h e s e c o n d s c e n a r i o o f g r o w t h T a b l e 7 . 1 8 p r e s e n t s 
t h e t o t a l r e q u i r e m e n t s o f w a t e r b y e a c h s e c t o r n e e d e d t o 
s a t i s f y t h e e s t i m a t e d f i n a l d e m a n d i n t h e y e a r 1 9 9 0 . I t s h o w s 
t h a t t h e t o t a l w a t e r r e q u i r e m e n t s n e e d e d b y e a c h s e c t o r o f t h e 
e s t i m a t e d f i n a l d e m a n d a s w e l l a s t h a t n e e d e d f o r t h e t o t a l 
f i n a l d e m a n d . F o r e x a m p l e , i f t h e e s t i m a t e d t o t a l f i n a l d e m a n d 
f o r t h e o u t p u t o f t h e A g r i c u l t u r a l s e c t o r a m o u n t s t o JD 2 7 8 . 8 
m i l l i o n i n t h e y e a r 1 9 9 0 ( s e e T a b l e 7 . 6 ) , t h e n t h e t o t a l w a t e r 
o u t p u t n e e d e d , d i r e c t l y a n d i n d i r e c t l y , t h r o u g h o u t t h e e c o n o m y 
i s e s t i m a t e d t o b e 3 9 2 . 4 m i l l i o n c u b i c m e t e r s . I n o t h e r w o r d s , 
s h o u l d t h e f i n a l d e m a n d f o r t h e A g r i c u l t u r a l s e c t o r i n c r e a s e 
t o JD 2 7 8 . 8 m i l l i o n i n t h e y e a r 1 9 9 0 , t h e n t h e t o t a l w a t e r 
r e q u i r e m e n t s n e e d e d t o s u p p o r t t h a t t o t a l o f f i n a l d e m a n d 
w o u l d b e 3 9 2 . 4 m i l l i o n c u b i c m e t e r s . M u c h o f t h e t o t a l 
r e q u i r e m e n t s o f w a t e r b y t h e A g r i c u l t u r a l s e c t o r a r e 
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T a b l e 7 . 1 8 : T o t a l W a t e r R e q u i r e m e n t s f o r T h e E s t i m a t e d T o t a l 
F i n a l D e m a n d b y S e c t o r , J o r d a n , 1 9 9 0 
( C u b i c M e t e r s ) 
( S e c o n d G r o w t h S c e n a r i o ) 
HOUSEHOLD GOVERNMENT TOURISTS OTHER TOTAL 
SECTOR NAME CONSUMPTION CONSUMPTION EXPORTS CONSUMPTION FINAL DEMAND3 FINAL DEMAND 
1 2 3 4 5 6 
i AGRICULTURE 279384914. 26 13236596. ,13 80604448. ,99 14204339. 58 4924831. 45 392355130. 41 2 FERTILIZER MINERAL MINING 3824. 50 0. ,00 1129128. ,63 0. 00 0. 00 1132953. 13 
3 OTHER MINING & CRUDE OIL 16. 00 6. ,00 27. ,04 0. 00 -260. 66 -211 . 62 
1 GRAIN MILL PRODUCTS 13227073. .21 1040691. .25 31 1939. , 99 1254824. 56 0. 00 15834529. 01 
5 BAKERY PRODUCTS 4 2210754. 3 3 287967, ,43 367137. ,44 2124941, 3 5 0. 00 44990800. 55 6 CONFECTIONERY 32 27111. , 97 8 /769. ,41 224926. .25 569331 . 13 0. .00 4109138. 76 
7 OTHER FOOD MANUFACTURE 158040092. 88 2026277, , 67 4628276. . 90 9282376, . 99 -27427. ,72 173949596. 72 
8 PREPARED ANIMAL FOOD 195721. ,00 0. ,00 119117, .28 0. .00 1982781, ,04 2297619. 32 
9 BEVERAGES 3910872. , 00 140366. .84 84050. ,44 248157. 36 -57832. ,50 4325614. 14 
10 TOBACCO 13794345. , 91 0. .00 1638577. .60 523541. , 28 7269. ,80 15963734. 59 
11 TEXTILE MANUFACTURE 934189. . 72 634 92. ,76 94833. . 90 3486. 07 4953. , 83 1100956. 28 
12 WEARING APPAREL 179008. ,26 13177. ,96 19752. .48 1349. . 60 -2350, .80 210937 .5 
13 LEATHER & FOOTWEAR 480391. ,12 29417. .64 15308. .21 1438. .76 -741, , 93 525813 .8 
14 WOOD, CORK & FURNITURE 113800. , 99 169. ,76 14497. ,16 533. ,30 1434, ,00 130435. 21 
15 PAPER & PAPER PRODUCTS 18685. ,10 12189. .99 20425. .73 6512. 17 -3701, ,22 54111. 77 
16 PRINTING S PUBLISHING 31889. , 65 2203. .22 837, .19 5883, ,31 0, ,00 40813. 37 
17 1ND. S OTHER CHEMICALS 525164. , 78 12583. ,88 194799. .50 8757. , 59 -3036. , 56 738269. 19 
1 8 PETROLEUM REFINERY 45205. . 66 4949. .65 70, ,42 17516, 21 1512. .00 69253. 94 
19 RUBBER 4 PLASTIC 19186. , 75 5647, ,19 59110, ,34 5108, ,89 16985. .01 106038. 18 
20 POTTERY & GLASS 18903. ,72 75, ,72 1966. .89 33, ,39 0. ,00 20979. 72 
21 CEMENT, LIME S PLASTER 19586. .08 4558, ,10 1438. ,71 0. ,00 10902. , 60 36485. 49 
22 OTHER NONMETAL MIN. PRODS. 0. , 00 4962, ,59 242748. .56 0, , 00 65267. , 54 312978. 69 
23 BASIC METAL INDUSTRIES 0. . 00 790. ,51 3319. .43 0, .00 6067, .32 10177. 26 
24 FABRICATED METAL PRODUCTS 38194. , 61 2047. .05 6225. .21 277. ,78 57862. ,35 104607 
25 MACHINERY (NONELECTRICAL) 20604. . 61 10734, .39 852 , 62 29. .36 42925. .49 75146. 47 
26 ELECT. S TRANSPORT EQUIP. 22597. , 70 6472. .50 562. .31 1358. , 20 17155. ,04 48145. 75 
27 MISCELLANEOUS MANUFACTURING 6341. . 71 350, ,34 267, .09 962. , 90 0. ,00 7922. 04 
28 ELECTRICITY 472683. ,81 49928. .80 0. .00 19114. ,12 0. ,00 541726. 73 
29 WATER SUPPLY 20908770. .16 10193246, .61 0. .00 1707278, ,85 0, ,00 32809295. 62 
30 CONSTRUCTION 66604. ,47 18226. ,05 0. ,00 0. . 00 2299952. ,17 2384782. 69 
31 DISTRIBUTION 0. . 00 0, ,00 41987 .79 0, . 00 -14046, , 90 27940. 89 
32 TRANSPORT & COMMUNICATION 3317058, . 93 934410, .73 3324885, ,48 1133576, , 79 0, .00 8709931. 93 
33 FINANCE & BUSINESS SERVS. 115207, .15 45148, .28 700089, ,86 101290. , 29 0. .00 961735. 58 
34 HEALTH & EDUCATION 9679972. . 60 10502, . 57 0 .00 217733, ,46 0, ,00 9908208. 63 
35 OTHER SERVICES 2399413, .46 93498 .27 6714637 .09 2948259, . 77 0, , 00 12155808. 59 
TOTAL 553428187, .10 28338459, .29 100566246, . 53 34388013. .06 9330501. ,35 726051407. 33 
N o t e : 3 C o n t a i n s F i x e d C a p i t a l F o r m a t i o n , a n d N e t C h a n g e i n S t o c k s 
i s a s s u m e d t h a t t h e y r e m a i n c o n s t a n t a s i n t h e b a s e y e a r . 
l   t l ater ir ents   t  T t l
l   t r, , 19
i  
 t  Scenario)
HOUSEHOLD GOVERNMENT TOURISTS OTHER TOTAL 
SECTOR NAME CONSUMPTION CONSUMPTION EXPORTS CONSUMPTION ,INAL DE~ANDd ,INAL DEMAND 
1~---- 6 
TAGRICUO'-L"'T"'U"R"[---------o'27"9"'3"8"4"'914. iT6~1"3"2"_3"6"'5r9"'6-.Tl'3---,8n.0"6,..,0"4"4"4n8-.n9n9-'14 .. 2"'0"4"3 ... 3"9'.<5"8-·4"9"24"'8"'3"1'.'4"'5-'3"9"2""3"'55 ..... 1"3"0'.'4"1-
2 FERTILIZER MINERAL MINING 3824.50 0.00 1129128.63 0.00 0.00 1132953.13 
3 OTHER MINING & CRUDE OIL 16.00 6.00 27.04 0.00 -260.66 -;»1.62 
4 GRAIN MILL PRODUCTS 132nOn.?l 1040691.;>5 311939.99 1254824.56 0.00 15834'>29.01 
~ HAK~RY PRODUCTS 422101~4.33 281961.43 361131.44 71?4941_J~ 0.00 44990800.~~ 
6 CONFECTIONERY 3221111.91 81169.41 224926.25 569331.13 0.00 4109138.16 
7 OTHER FOOD MANUFACTURE 158040092.88 2026277.67 4628276.90 9282376.99 -27427.72 173949596.72 
8 PREPARED ANIMAL ,OOD 195721.00 0.00 119117.28 0.00 1982781.04 2297619.32 
9 BEVERAGES 3910872.00 140366.84 84050.44 248157.36 -57832.50 4325614.14 
10 TOBACCO 13794345.91 0.00 1638577.60 523541.28 7269.80 15963734.59 
11 HXTILE MANUFACTURF: 934189.72 63492.76 94833.90 3486.07 4953.83 1100956.28 
12 WEARING APPAREL 179008.26 13177.96 19752.48 1349.60 -2350.80 210937.5 
13 LEATHER & ,OOTWEAR 480391.12 29417.64 15308.21 1438.76 -741.93 525813.8 
14 WOOD, CORK & FURNITURE 113800.99 169.76 14497.16 533.30 1434.00 130435.21 
15 PAPER & PAPER PRODUCTS 18685.10 12189.99 20425.73 6512.17 -3701.22 54111.77 
16 PRINTING & PUBLISHING 31889.65 2203.22 837.19 5883.31 0.00 40813.37 
17 IND. & OTHER CHEMICALS 525164.78 12583.88 194799.50 8757.59 -3036.56 738269.19 
18 PETROLEUM REFINERY 45205.66 4949.65 70.42 17516.21 1512.00 69253.94 
19 RUBBER & PLASTIC 19186.75 5647.19 59110.34 5108.89 16985.01 106038.18 
20 POTTERY & GLASS 18903.72 75.72 1966.89 33.39 0.00 20979.72 
21 CEMENT, LIME & PLASTER 19586.08 4558.10 1438.7] 0.00 10902.60 36485.49 
22 OTHER NONMETAL MIN. PRODS. 0.00 4962.59 242748.56 0.00 65267.54 312978.69 
23 BASIC METAL INDUSTRIES 0.00 790.51 3319.43 0.00 6067.32 10177.26 
24 FABRICATED METAL PRODUCTS 38194.61 2047.05 6225.21 277.78 57862.35 104607 
25 MACHINERY (NONELECTRICAL) 20604.61 10734.39 852.62 29.36 42925.49 75146.47 
26 ELECT. & TRANSPORT EQUIP. 22597.70 6472.50 562.31 1358.20 17155.04 48145.75 
27 MISCELLANEOUS MANUfACTURING 6341.71 350.34 267.09 962.90 0.00 7922.04 
28 ELECTRICITY 472683.81 49928.80 0.00 19114.12 0.00 541726.73 
29 WATER SUPPLY 20908770.16 10193246.61 0.00 1707278.85 0.00 32809295.62 
30 CONSTRUCTION 66604.47 18226.05 0.00 0.00 2299952.17 2384782.69 
31 DISTRIBUTION 0.00 0.00 41987.79 0.00 -14046.90 27940.89 
32 TRANSPORT & COMMUNICATION 3317058.93 934410.73 3324885.48 1133576.79 0.00 8709931.93 
33 FINANCE & BUSINESS SERVS. 115207.15 45148.28 700089.86 101290.29 0.00 961735.58 
34 HEALTH & EDUCATION 9679972.60 10502.57 0.00 217733.46 0.00 9908208.63 
35 OTHER SERVICES 2399413.46 93498.27 6714637.09 2948;>59.77 0.00 12155808.59 
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1 8 1 
a t t r i b u t e d t o t h e h o u s e h o l d c o n s u m p t i o n o f a g r i c u l t u r a l 
p r o d u c t s , w h e r e t h e a m o u n t o f w a t e r n e e d e d t o s a t i s f y t h e 
h o u s e h o l d c o n s u m p t i o n o f a g r i c u l t u r a l p r o d u c t s a m o u n t s t o 
2 7 9 . 4 m i l l i o n c u b i c m e t e r s ( s e e T a b l e 7 . 1 8 ) . 
A l s o , a m o n g t h e i n d u s t r i a l s e c t o r , s i g n i f i c a n t a m o u n t s o f 
w a t e r a r e n e e d e d d i r e c t l y a n d i n d i r e c t l y t o s a t i s f y t h e 
e s t i m a t e d t o t a l f i n a l d e m a n d b y s u c h s e c t o r s a s O t h e r F o o d 
M a n u f a c t u r e , B a k e r y P r o d u c t s , T o b a c c o , a n d G r a i n M i l l 
P r o d u c t s . T h e s e a m o u n t s a r e , r e s p e c t i v e l y , 1 7 3 . 9 m i l l i o n c u b i c 
m e t e r s ; 4 5 . 0 m i l l i o n c u b i c m e t e r s ; 1 6 . 0 m i l l i o n c u b i c m e t e r s ; 
a n d 1 5 . 8 m i l l i o n c u b i c m e t e r s ( s e e T a b l e 7 . 1 8 ) . 
T a b l e 7 . 1 9 a l s o s h o w s t h e t o t a l r e q u i r e m e n t s o f w a t e r 
n e e d e d d i r e c t l y a n d i n d i r e c t l y u n d e r t h e f i r s t s c e n a r i o o f 
g r o w t h i n o r d e r t o s a t i s f y t h e e s t i m a t e d t o t a l f i n a l d e m a n d 
f o r t h e y e a r 1 9 9 5 . F o r e x a m p l e , i f t h e p r o j e c t e d t o t a l f i n a l 
d e m a n d f o r t h e o u t p u t o f t h e A g r i c u l t u r a l s e c t o r a m o u n t s t o JD 
4 2 0 . 3 m i l l i o n i n t h e y e a r 1 9 9 5 ( s e e T a b l e 7 . 7 ) , t h e n t h e t o t a l 
w a t e r o u t p u t n e e d e d , d i r e c t l y a n d i n d i r e c t l y , t h r o u g h o u t t h e 
e c o n o m y w i l l b e 5 9 1 . 4 m i l l i o n c u b i c m e t e r s . I n o t h e r w o r d s , 
s h o u l d t h e f i n a l d e m a n d f o r t h e A g r i c u l t u r a l s e c t o r i n c r e a s e 
t o JD 4 2 0 . 3 m i l l i o n i n t h e y e a r 1 9 9 5 , t h e n t h e t o t a l w a t e r 
r e q u i r e m e n t s n e e d e d t o s u p p o r t t h a t n e w t o t a l o f f i n a l d e m a n d 
w o u l d b e 5 9 1 . 4 m i l l i o n c u b i c m e t e r s . H o w e v e r , m u c h o f t h e 
t o t a l r e q u i r e m e n t s t o s a t i s f y t h e t o t a l f i n a l d e m a n d f o r 
A g r i c u l t u r a l s e c t o r a r e a t t r i b u t e d t o t h e h o u s e h o l d f i n a l 
d e m a n d f o r t h e a g r i c u l t u r a l o u t p u t , w h e r e i t s t o t a l 
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T a b l e 7 . 1 9 : T o t a l W a t e r R e q u i r e m e n t s f o r t h e E s t i m a t e d T o t a l 
F i n a l D e m a n d b y S e c t o r , J o r d a n , 1 9 9 5 
( C u b i c M e t e r s ) 
( F i r s t G r o w t h S c e n a r i o ) 
HOUSEHOLD GOVERNMENT TOURISTS OTHER TOTAL 
SECTOR NAME CONSUMPTION CONSUMPTION EXPORTS CONSUMPTION FINAL DEMAND3 FINAL DEMAND 
1 2 3 4 5 6 
1 AGRICULTURE 431964958. ,78 17381840, ,83 1 18983702, .70 18128740. ,77 4924831. ,45 591384074. ,53 2 FERTILIZER MINERAL MINING 5913. ,03 0. ,00 1666755, ,47 0. ,00 0. .00 1672668, .5 
3 OTHER MINING & CRUDE OIL 24. ,74 7 , ,88 39. , 92 0. 00 -260. ,66 -188. ,12 
4 GRAIN MILL PRODUCTS 20450751. ,13 1366598, . 60 460465, ,42 1601510, 55 0. ,00 23879325.7 
5 BAKERY PRODUCTS 65263249. , 88 378151, .48 541945, , 91 2712019. 74 0. ,00 68895367, ,01 
6 CONFECTIONERY 4989530. ,05 115254, .34 332022. .15 726627. 43 0. ,00 6163433, ,97 
7 OTHER FOOD MANUFACTURE 244350279. ,87 2660838, .54 6831998, ,20 11846923. 67 -27427, ,72 265662612. ,56 
8 PREPARED ANIMAL FOOD 302606. , 57 0, .00 175831, ,66 0. ,00 1982781. , 04 2461219. 27 
9 BEVERAGES 6046707. , 87 184324, .33 124069, .89 316719. ,23 -57832. ,50 6613988. 82 
10 TOBACCO 21327830. ,88 0. ,00 2418775, ,08 668186. ,04 7269, .80 24422061. ,8 
11 TEXTILE MANUFACTURE 1444377. ,39 83376, .51 139988, ,31 4449. ,25 4953, ,83 1677145. ,29 
12 WEARING APPAREL 276769. ,73 17304, .85 29157, .50 1722. .46 -2350, ,80 322603. ,74 
13 LEATHER 4 FOOTWEAR 742746. ,28 38630, .35 22597, .06 1836. ,27 -741, ,93 805068. ,03 
14 WOOD, CORK & FURNITURE 175950. , 96 222, . 93 21399. .87 680, ,65 1434. ,00 199688. ,41 
15 PAPER & PAPER PRODUCTS 28889. ,60 16007. .45 30151, ,31 8311, 35 -3701, .22 79658. 49 
16 PRINTING 4 PUBLISHING 49305. ,52 2893. .20 1235. ,81 7508. 76 0, ,00 60943. 29 
17 IND. 4 OTHER CHEMICALS 811972. ,27 16524. .73 287551. ,91 11177, ,12 -3036, .56 1124189. ,47 
18 PETROLEUM REFINERY 69893. ,76 6499, .70 103. .95 22355. 62 1512, ,00 100365. 03 
19 RUBBER 4 PLASTIC 29665. ,15 7415, .68 87255. ,34 6520, ,36 16985, ,01 147841. 54 
20 POTTERY 4 GLASS 29227. ,58 99, .43 2903. .41 42. ,62 0, ,00 32273. 04 
21 CEMENT, LIME 4 PLASTER 30282. ,63 5985, .53 2123. ,72 0, ,00 10902. ,60 49294. 48 
22 OTHER NONMETAL MIN. PRODS. 0. ,00 6516. .71 358331. .60 0. ,00 65267. , 54 430115. 85 
23 BASIC METAL INDUSTRIES 0. ,00 1038, .07 4899. ,97 0. 00 6067. , 32 12005. 3 6 
24 FABRICATED METAL PRODUCTS 59053. ,78 2688 , .11 9189. .30 354. ,52 57862. ,35 129148. 06 
25 MACHINERY (NONELECTRICAL) 31857. 38 14096, .03 1258, ,59 37. ,48 42925. ,49 90174. 97 
26 ELECT. 4 TRANSPORT EQUIP. 34938. , 94 8499, .46 830. .05 1733. 44 17155. ,04 63156. 93 
27 MISCELLANEOUS MANUFACTURING 9805. ,09 4 60. ,05 394 . ,26 1228. 93 0. ,00 11888. 33 
28 ELECTRICITY 730829. , 68 65564, .78 0. ,00 24395. 01 0, 00 820789. 47 
29 WATER SUPPLY 32327653. , 87 13385425. .79 0. ,00 2178969. ,31 0. 00 47892048. 97 
30 CONSTRUCTION 102979. ,09 23933, .83 0. ,00 0. ,00 2299952. 17 2426865. 09 
31 DISTRIBUTION 0. ,00 0. .00 61979. .97 0. ,00 -14046. 90 47933. 07 
32 TRANSPORT 4 COMMUNICATION 5128599. ,16 1227036, .27 4908006, .86 1446763. ,14 0. 00 12710405. 43 
33 FINANCE 4 BUSINESS SERVS. 178125. ,06 59287, ,19 1033432, .87 129274. ,89 0. 00 1400120. 01 
34 HEALTH 4 EDUCATION 14966481. ,03 13791, .54 0 , .00 277889. ,11 0. 00 15258161. 68 
35 OTHER SERVICES 3709801. ,43 122778, ,89 991 1765 , .51 3 7 62809. 48 0. 00 17507155. 31 
TOTAL 855671058, ,18 37213093, .08 148450163, .57 43888787. 20 9330501. 35 1094553603. 38 
N o t e : a C o n t a i n s F i x e d C a p i t a l F o r m a t i o n , a n d N e t C h a n g e i n S t o c k s . I t 
i s a s s u m e d t h a t t h e y r e m a i n c o n s t a n t a s i n t h e b a s e y e a r . 
CO 
l  : t l at r ir ents   at d T t l
l   t r, , 19
SECTOR NAME 
1 AGRICULTURE 
2 fERTILIZER MINERAL MINING 
3 OTHER MINING & CRUDE OIL 
4 GRAIN MILL PRODUCTS 
5 BAKERY PRODUCTS 
6 CONfECTIONERY 
7 OTHER fOOD MANUfACTURE 
8 PREPARED ANIMAL fOOD 
9 BEVERAGES 
10 TOBACCO 
11 TEXTILE MANUfACTURE 
12 WEARING APPAREL 
13 LEATHER & fOOTWEAR 
14 WOOD, CORK & fURNITURE 
15 PAPER & PAPER PRODUCTS 
16 PRINTING & PUBLISHING 
17 IND. & OTHER CHEMICALS 
18 PETROLEUM REfINERY 
19 RUBBER & PLASTIC 
20 POTTERY & GLASS 
21 CEMENT, LIME & PLASTER 
22 OTHER NONMETAL MIN. PRODS. 
23 BASIC METAL INDUSTRIES 
24 fABRICATED METAL PRODUCTS 
25 MACHINERY (NONELECTRICAL) 
26 ELECT. & TRANSPORT EQUIP. 
27 MISCELLANEOUS MANUfACTURING 
28 ELECTRICITY 
29 WATER SUPPLY 
30 CONSTRUCTION 
31 DISTRIBUTION 
32 TRANSPORT & COMMUNICATION 
33 fINANCE & BUSINESS SERVS. 
34 HEALTH & EDUCATION 
35 OTHER SERVICES 
 
i  
i t t  Scen i
HOUSEHOLD GOVERNMENT TOURISTS OTHER TOTAL 

























































































































































































































 :-'lC l " d I--Fo-r'mati6~  et hange i  t cks.  
  t  i  st t     year.
1 8 3 
r e q u i r e m e n t s o f w a t e r t o s a t i s f y i t s f i n a l d e m a n d a r e 4 3 2 . 0 
m i l l i o n c u b i c m e t e r s ( s e e T a b l e 7 . 1 9 ) . 
H o w e v e r , i f we l o o k a t t h e i n d u s t r i a l s e c t o r o n a 
d i s a g g r e g a t e l e v e l , we c o u l d s e e , f o r e x a m p l e , t h a t t h e t o t a l 
w a t e r r e q u i r e m e n t s t o s a t i s f y t h e t o t a l f i n a l d e m a n d o f t h e 
s e c t o r s o f O t h e r F o o d M a n u f a c t u r e , B a k e r y P r o d u c t s , T o b a c c o , 
a n d G r a i n M i l l P r o d u c t s a r e , r e s p e c t i v e l y , 2 6 5 . 7 m i l l i o n c u b i c 
m e t e r s ; 6 8 . 9 m i l l i o n c u b i c m e t e r s ; 2 4 . 4 m i l l i o n c u b i c m e t e r s ; 
a n d 2 3 . 9 m i l l i o n c u b i c m e t e r s ( s e e T a b l e 7 . 1 9 ) . 
T a b l e 7 . 2 0 s h o w s a l s o t h e t o t a l r e q u i r e m e n t s o f w a t e r 
n e e d e d d i r e c t l y a n d i n d i r e c t l y u n d e r t h e s e c o n d s c e n a r i o o f 
g r o w t h i n o r d e r t o s a t i s f y t h e e s t i m a t e d t o t a l f i n a l d e m a n d 
f o r t h e y e a r 1 9 9 5 . F o r e x a m p l e , i f t h e e s t i m a t e d t o t a l f i n a l 
d e m a n d f o r t h e o u t p u t o f t h e A g r i c u l t u r a l s e c t o r a m o u n t s t o JD 
3 4 9 . 1 m i l l i o n i n t h e y e a r 1 9 9 5 ( s e e T a b l e 7 . 8 ) , t h e n t h e t o t a l 
w a t e r o u t p u t n e e d e d , d i r e c t l y a n d i n d i r e c t l y , t h r o u g h o u t t h e 
e c o n o m y w i l l b e 4 9 1 . 2 m i l l i o n c u b i c m e t e r s . I n o t h e r w o r d s , 
s h o u l d t h e f i n a l d e m a n d f o r t h e A g r i c u l t u r a l s e c t o r i n c r e a s e s 
t o JD 3 4 9 . 1 m i l l i o n i n t h e y e a r 1 9 9 5 , t h e n t h e t o t a l w a t e r 
r e q u i r e m e n t s n e e d e d t o s u p p o r t t h a t n e w t o t a l o f f i n a l d e m a n d 
w o u l d b e 4 9 1 . 2 m i l l i o n c u b i c m e t e r s . H o w e v e r , m u c h o f t h a t 
t o t a l r e q u i r e m e n t s t o s a t i s f y t h e t o t a l f i n a l d e m a n d f o r 
A g r i c u l t u r a l s e c t o r a r e a t t r i b u t e d t o t h e h o u s e h o l d f i n a l 
d e m a n d f o r t h e a g r i c u l t u r a l o u t p u t , w h e r e i t s t o t a l 
r e q u i r e m e n t s o f w a t e r t o s a t i s f y i t s f i n a l d e m a n d a r e 3 3 1 . 8 
m i l l i o n c u b i c m e t e r s ( s e e T a b l e 7 . 2 0 ) . 
 
t   t     l   4 .
il   t   l  7.1 .
e er,     stri l r  
t  l     l , t  total
t  t      l   the
  t r  ufact re,  t , 
  ill t   t l ,  il  cu ic
t   il   t   il  i  ;
  il   t   l  7.1 .
l       t   
   t       
t         l de
     l ,   t  l final
   t   ri lt r l  t   
 il       l  ,   total
t r t , t   t , t the
 ill  .  il   t    
l   l    ri lt r l  increases
  il         
t    rt t    l de
l   .  il   t  ever,·   th t
l t     l l  for
ri lt r l      l  final 
  t  i lt r l t t, r   total 
i t   t r    l   3 .  
il   t   l  7.2 . 
T a b l e 7 . 2 0 : T o t a l W a t e r R e q u i r e m e n t s f o r T h e E s t i m a t e d T o t a l 
F i n a l D e m a n d b y S e c t o r , J o r d a n , 1 9 9 5 
( C u b i c M e t e r s ) 
( S e c o n d G r o w t h S c e n a r i o ) 
HOUSEHOLD GOVERNMENT TOURISTS OTHER TOTAL 
SECTOR NAME CONSUMPTION CONSUMPTION EXPORTS CONSUMPTION FINAL DEMAND3 FINAL DEMAND 
1 2 3 4 5 6 
1 AGRICULTURE 331821634. , 99 17381840, ,83 118983702. ,70 18128740. . 77 4924831. ,45 491240750. 74 2 FERTILIZER MINERAL MINING 4 542. 27 0, ,00 1666755. .47 0. ,00 0. ,00 1671297. 74 
3 OTHER MINING & CRUDE OIL 19. .00 7 , ,88 39, .92 0. .00 -260. , 66 -193. 86 
4 GRAIN MILL PRODUCTS 15709610. . 88 1366598, . 60 460465. .42 1601510, , 55 0. ,00 19138185. 45 
5 BAKERY PRODUCTS 50133136. ,28 378151. .48 541945, ,91 2712019. , 74 0. ,00 53765253. 41 
6 CONFECTIONERY 3832797, , 43 115254, ,34 332022, .15 726627, ,43 0. , 00 5006701. 35 
7 OTHER FOOD MANUFACTURE 187702054. .38 2660838, .54 6831998, .20 11846923. , 67 -27427, ,72 209014387. 07 
PREPARED ANIMAL FOOD 232457. ,15 0. .00 175831, .66 0. , 00 1982781. .04 2391069. 85 
9 BEVERAGES 4644889. , 50 184324, .33 124069. .89 316719. , 23 -57832, , 50 5212170. 45 
10 TOBACCO 16383355. ,44 0. .00 2418775, .08 668186. ,04 7269. ,80 19477586. 36 
11 TEXTILE MANUFACTURE 1109524. ,36 83376. .51 139988, .31 4449. .25 4953. ,83 1342292. 26 
12 WEARING APPAREL 212605. , 65 17304. ,85 29157, .50 1 722. .46 -2350. , 80 258439. 66 
13 LEATHER & FOOTWEAR 570553. ,91 38630. .35 22597, .06 1836. ,27 -741. . 93 632875. 66 
14 WOOD, CORK & FURNITURE 135159. ,88 222. ,93 21399. .87 680. , 65 1434. .00 158897. 33 
15 PAPER S PAPER PRODUCTS 22192. 04 16007. .45 30151. .31 8311. ,35 -3701. 22 72960. 93 
16 PRINTING & PUBLISHING 37874. . 91 2893. .20 1235. .81 7508. .76 0. ,00 49512. 68 
17 IND. S OTHER CHEMICALS 623730, , 98 16524, .73 287551. .91 11177. ,12 -3036. 56 935948. 18 CO PETROLEUM REFINERY 53690. 14 6499. ,70 103. ,95 22355. , 62 1512. 00 84161. 41 
19 RUBBER S PLASTIC 22787. 83 7415. ,68 87255. .34 6520. ,36 16985. .01 140964. 22 
20 POTTERY & GLASS 22451. 70 99. .43 2903 , ,41 42. 62 0. 00 25497. 16 
21 CEMENT, LIME & PLASTER 23262. 11 5985. .53 2123, ,72 0. 00 10902. 60 42273. 96 
22 OTHER NONMETAL MIN. PRODS. 0. , 00 6516, .71 358331, . 60 0. 00 65267. 54 430115. 85 
23 BASIC METAL INDUSTRIES 0. ,00 1038. ,07 4899, ,97 0. 00 6067. 32 12005. 36 
24 FABRICATED METAL PRODUCTS 45363, , 22 2688. .11 9189, .30 354 . 52 57862. 35 115457 .5 
25 MACHINERY (NONELECTRICAL) 24471. .82 14096, ,03 1258, ,59 37. 48 42925. 49 82789. 41 
26 ELECT. & TRANSPORT EQUIP. 26838. , 98 8499. .46 830, .05 1733. ,44 17155. 04 55056. 97 
27 MISCELLANEOUS MANUFACTURING ' 7531. . 95 4 60, ,05 394 , .26 1228. . 93 0. 00 9615. 19 
28 ELECTRICITY 561400. 14 65564, .78 0 .00 24395, ,01 0. 00 651359. 93 
29 WATER SUPPLY 24833063. 19 13385425, ,79 0, .00 2178969. ,31 0. 00 40397458. 29 
30 CONSTRUCTION 79105. .23 23933, .83 0 .00 0. ,00 2299952. 17 2402991. 23 
31 DISTRIBUTION 0. , 00 0, .00 61979 .97 0. , 00 -14046. , 90 47933. 07 
32 TRANSPORT S COMMUNICATION 3939625. .44 1227036, ,27 4908006 .86 1446763. ,14 0. ,00 11521431. 71 
33 FINANCE & BUSINESS SERVS. 136829. , 95 59287, .19 1033432 .87 129274. .89 0. ,00 1358824 .9 
34 HEALTH & EDUCATION 11496770. , 82 13791 ,54 0 .00 277889. .11 0. 00 11788451. 47 
35 OTHER SERVICES 2849750. , 60 122778 .89 9911765 .51 3762809, .48 0. , 00 16647104. 48 
TOTAL 657299082. ,17 37213093 .08 148450163 .57 43888787, . 20 9330501. ,35 896181627. 37 
N o t e : d C o n t a i n s F i x e d C a p i t a l F o r m a t i o n , a n d N e t C h a n g e i n S t o c k s 
i s a s s u m e d t h a t t h e y r e m a i n c o n s t a n t a s i n t h e b a s e y e a r . 
  t l t  i t    t  T l
l   t r,  19
SECTOR NAME 
1 AGRICULTURE 
2 fERTILIZER MINERAL MINING 
3 OTHER MINING & CRUDE OIL 
4 GRAIN MILL PRODUCTS 
5 BAKERY PRODUCTS 
6 CONfECTION~RY 
7 OTHER fOOD MANUfACTURE 
8 PREPARED ANIMAL fOOD 
9 BEVERAGES 
10 TOBACCO 
11 TEXTILE MANUfACTURE 
12 WEARING APPAREL 
13 LEATHER & fOOTWEAR 
14 WOOD, CORK & fURNITURE 
15 PAPER & PAPER PRODUCTS 
16 PRINTING & PUBLISHING 
17 IND. & OTHER CHEMICALS 
18 PETROLEUM REfINERY 
19 RUBBER & PLASTIC 
20 POTTERY & GLASS 
21 CEMENT, LIME & PLASTER 
22 OTHER NONMETAL MIN. PRODS. 
23 BASIC METAL INDUSTRIES 
24 FABRICATED METAL PRODUCTS 
25 MACHINERY (NONELECTRICAL) 
26 ELECT. & TRANSPORT EQUIP. 
27 MISCELLANEOUS MANUfACTURING 
28 ELECTRICITY 
29 WATER SUPPLY 
30 CONSTRUCTION 
31 DISTRIBUTION 
32 TRANSPORT & COMMUNICATION 
33 fINANCE & BUSINESS SERVS. 
34 HEALTH , EDUCATION 
35 OTHER SERVICES 
 
 
  Sce i )
HOUSEHOLD GOVERNMENT TOURISTS OTHER TOTAL 


























































































































































































































o-E-e-:---" ontains - i ed apital r ation, -crr:::J -t ange Ir;- . It 
     t t     ye r.
1 8 5 
H o w e v e r , i f we l o o k a t t h e i n d u s t r i a l s e c t o r o n a 
d i s a g g r e g a t e l e v e l , we c o u l d s e e , f o r e x a m p l e , t h a t t h e t o t a l 
w a t e r r e q u i r e m e n t s t o s a t i s f y t h e t o t a l f i n a l d e m a n d o f t h e 
s e c t o r s o f O t h e r F o o d M a n u f a c t u r e , B a k e r y P r o d u c t s , T o b a c c o , 
a n d G r a i n M i l l P r o d u c t s a r e , r e s p e c t i v e l y , 2 0 9 . 0 m i l l i o n c u b i c 
m e t e r s ; 5 3 . 8 m i l l i o n c u b i c m e t e r s ; 1 9 . 5 m i l l i o n c u b i c m e t e r s ; 
a n d 1 9 . 1 m i l l i o n c u b i c m e t e r s ( s e e T a b l e 7 . 2 0 ) . 
T a b l e 7 . 2 1 a l s o s h o w s , b a s e d o n t h e f i r s t s c e n a r i o o f 
g r o w t h , t h e t o t a l r e q u i r e m e n t s o f w a t e r n e e d e d d i r e c t l y a n d 
i n d i r e c t l y i n o r d e r t o s a t i s f y t h e e s t i m a t e d t o t a l f i n a l 
d e m a n d f o r t h e y e a r 2 0 0 0 . F o r e x a m p l e , i f t h e e s t i m a t e d t o t a l 
f i n a l d e m a n d f o r t h e o u t p u t o f t h e A g r i c u l t u r a l s e c t o r a m o u n t s 
t o JD 5 6 7 . 9 m i l l i o n i n t h e y e a r 2 0 0 0 ( s e e T a b l e 7 . 9 ) , t h e n t h e 
t o t a l w a t e r o u t p u t n e e d e d , d i r e c t l y a n d i n d i r e c t l y , t h r o u g h o u t 
t h e e c o n o m y w i l l b e 7 9 9 . 2 m i l l i o n c u b i c m e t e r s . I n o t h e r 
w o r d s , s h o u l d t h e f i n a l d e m a n d f o r t h e A g r i c u l t u r a l s e c t o r 
i n c r e a s e t o JD 5 6 7 . 9 m i l l i o n i n t h e y e a r 2 0 0 0 , t h e n t h e t o t a l 
w a t e r r e q u i r e m e n t s n e e d e d t o s u p p o r t t h a t n e w t o t a l o f f i n a l 
d e m a n d w o u l d b e 7 9 9 . 2 m i l l i o n c u b i c m e t e r s . H o w e v e r , m u c h o f 
t h a t t o t a l r e q u i r e m e n t s o f w a t e r t o s a t i s f y t h e t o t a l f i n a l 
d e m a n d f o r A g r i c u l t u r a l s e c t o r a r e a t t r i b u t e d t o t h e h o u s e h o l d 
f i n a l d e m a n d f o r t h e a g r i c u l t u r a l o u t p u t , w h e r e i t s t o t a l 
r e q u i r e m e n t s o f w a t e r t o s a t i s f y i t s f i n a l d e m a n d a r e 5 7 2 . 6 
m i l l i o n c u b i c m e t e r s ( s e e T a b l e 7 . 2 1 ) . 
H o w e v e r , i f we l o o k a t t h e i n d u s t r i a l s e c t o r o n a 
d i s a g g r e g a t e l e v e l , we c o u l d s e e , f o r e x a m p l e , t h a t t h e t o t a l 
 
r,     stri l r  
t  l  l    l , t  total
t  t      l  f the
  t   ufact r ,  t , 
  ill t   t l , .  il  cu i
t   il   t   il   ;
  il  i  t   l  7.2 .
          
t ,   t   t r   a
t       t   final
      l ,   t  total
l    t   ri lt r l  a
  il        ,  the
 t r t ,   t , throug
  il    il  i  t   oth  
 l   l    ri lt r l sect
  .  il        total
t  t    rt t    final
 l   .  illi  i  t . r,   
t t t t l r ir t  f t r t  ti  t  t t l final 
  ri lt r l      ho s l  
l    l r l t,   total
r ir t   t r t  ti   i l   5 .  
illi  i  t rs (s  l  7.2 ). 
r,     stri l   
t  l     l , t  total
T a b l e 7 . 2 1 : T o t a l W a t e r R e q u i r e m e n t s f o r t h e E s t i m a t e d T o t a l 
F i n a l D e m a n d b y S e c t o r , J o r d a n , 2 0 0 0 
( C u b i c M e t e r s ) 
( F i r s t G r o w t h S c e n a r i o ) 
HOUSEHOLD GOVERNMENT TOURISTS OTHER TOTAL 
SECTOR NAME CONSUMPTION CONSUMPTION EXPORTS CONSUMPTION FINAL DEMAND3 FINAL DEMAND 
1 2 3 4 5 6 
1 AGRICULTURE 572633637 .10 22825242, , 96 175636979, . 69 23137378 .78 4924831 .45 799158069 . 98 2 FERTILIZER MINERAL MINING 7838 .57 0, .00 2460369, . 68 0 .00 0 .00 2468208 .25 
3 OTHER MINING 4 CRUDE OIL 32 .79 10, ,35 58, . 93 0 .00 -260 .66 -158, .59 
4 GRAIN MILL PRODUCTS 27110506 . 67 1794569, . 68 679714, .23 2043976 .72 0 .00 31628767.3 5 BAKERY PRODUCTS 86516118 .91 496578, , 73 799986, .87 3461298 .32 0 .00 91273982 . 83 
6 CONFECTIONERY 6614360 .88 151347, .24 490112, .30 927381 .23 0 .00 8183201 .65 
7 OTHER FOOD MANUFACTURE 323922545 .74 3494120, . 10 10085008, .08 15120010 .64 -27427 .72 352594256 .84 
8 PREPARED ANIMAL FOOD 401150 .79 0. .00 259552. . 88 0 .00 1982781 .04 2643484 .71 
9 BEVERAGES 8015808 .80 242048, , 20 183145, .32 404223 .65 -57832 .50 8787393 .47 
10 TOBACCO 28273205 .29 0. .00 3570459, .27 852793 .15 7269 .80 32703727 .51 
11 TEXTILE MANUFACTURE 1914736 .54 109487, . 28 206642. .84 5678 .52 4953 .83 2241499 .01 
12 WEARING APPAREL 366899 .32 22724, .12 43040, .66 2198 .36 -2350 .80 432511 .66 
13 LEATHER S FOOTWEAR 984620 .31 50728. . 02 33356, .40 2343 .63 -741 .93 1070306 .43 
14 WOOD, CORK 4 FURNITURE 233249 .11 292, . 75 31589, .27 868 .71 1434 .00 267433 .84 
15 PAPER 4 PAPER PRODUCTS 38297 .48 21020. . 42 44507. . 63 10607 . 62 -3701 .22 110731 . 93 
16 PRINTING 4 PUBLISHING 65361 .79 3799, . 24 1824, .23 9583 .30 0 .00 80568, .56 
17 IND. 4 OTHER CHEMICALS 1076389 .69 21 699, . 71 424467, .74 14265 .15 -3036 .56 1533785, .73 
18 PETROLEUM REFINERY 92654 .55 8535, .19 153, .45 28532 .06 1512 .00 131387, .25 
19 RUBBER 4 PLASTIC 39325 .54 9737, . 99 128801, .37 8321 .82 1 6985 .01 203171, ,73 
20 POTTERY & GLASS 38745 .50 130. . 57 4285, . 85 54 .40 0 .00 43216. ,32 
21 CEMENT, LIME 4 PLASTER 401 44 .14 7860, .01 3134, . 93 0 .00 10902 .60 62041. . 68 
22 OTHER NONMETAL MIN. PRODS. 0 .00 8557, . 58 528948. .73 0 .00 65267 .54 602773. ,85 
23 BASIC METAL INDUSTRIES 0, .00 1363, .16 7233. .05 0 .00 6067 .32 14663. . 53 
24 FABRICATED METAL PRODUCTS 78284 .55 3529, . 94 13564. .73 452 .47 57862 .35 153694. 04 
25 MACHINERY (NONELECTRICAL) 42231. .68 18510, . 43 1857, .86 47 .83 42925 .49 105573. ,29 
26 ELECT. 4 TRANSPORT EQUIP. 46316 .75 11161, .21 1225. .27 2212 .36 17155 .04 78070. 63 
27 MISCELLANEOUS MANUFACTURING 12998 . 1 0 604 , .12 581 , . 99 1568 .46 0 .00 15752. 67 
28 ELECTRICITY 968823 . 1 4 86097, . 39 0, .00 31134 . 90 0, .00 1086055. 43 
29 WATER SUPPLY 42855103 .32 17577283. .12 0, .00 2780976 .48 0. ,00 63213362. ,92 
30 CONSTRUCTION 136514 .04 31429, .08 0. .00 0 .00 2299952, .17 2467895. ,29 
31 DISTRIBUTION 0 .00 0, . 00 91491, . 31 0 .00 -14046, . 90 77444. ,41 
32 TRANSPORT 4 COMMUNICATION 6798719 .09 1611302, . 1 2 7244920, . 64 1846477, . 1 6 0. .00 17501419. ,01 
33 FINANCE 4 BUSINESS SERVS. 236131, .20 77853, , 96 1525494. 81 164991. 21 0. 00 2004471. 28 
34 HEALTH i EDUCATION 19840290. 86 18110. 64 0. 00 354664. 74 0. 00 20213066. 24 35 OTHER SERVICES 4917892. 03 161229. 06 14631184. 59 4802404. 21 0. 00 24512709. 89 
TOTAL 1134318934. 27 48866964. 37 219133694. 60 56014445. 88 9330501. 35 1467664540. 47 
N o t e : a C o n t a i n s F i x e d C a p i t a l F o r m a t i o n , a n d N e t " C h a n g e i n " S t o c k s 
i s a s s u m e d t h a t t h e y r e m a i n c o n s t a n t a s i n t h e b a s e y e a r . 
l   t l at r i t    t  
l   t r, , 
SECTOR NAME 
1 AGRICULTURE 
2 FERTILIZER MINERAL MINING 
3 OTHER MINING & CRUDE OIL 
4 GRAIN MILL PRODUCTS 
5 BAKERY PRODUCTS 
6 CONFECTIONERY 
7 OTHER FOOD MANUFACTURE 
8 PREPARED ANIMAL FOOD 
9 BEVERAGES 
10 TOBACCO 
11 TEXTILE MANUFACTURE 
12 WEARING APPAREL 
13 LEATHER & FOOTWEAR 
14 WOOD, CORK & FURNITURE 
15 PAPER & PAPER PRODUCTS 
16 PRINTING & PUBLISHING 
17 I ND. & OTHER CHEMICALS 
18 PETROLEUM REFINERY 
19 RUBBER & PLASTIC 
20 POTTERY & GLASS 
2I CEMENT, LIME & PLASTER 
22 OTHER NONMETAL MIN. PRODS. 
23 BASIC METAL INDUSTRIES 
24 FABRICATED METAL PRODUCTS 
25 MACHINERY (NONELECTRICAL) 
26 ELECT. & TRANSPORT EQUIP. 
27 MISCELLANEOUS MANUFACTURING 
28 ELECTRICITY 
29 WATER SUPPLY 
30 CONSTRUCTION 
31 DISTRIIlUTION 
32 TRJlNSPORT & COMMUN I CATION 
33 FINANCE & BUSINESS SERVS. 
31 HEALTH & EDUCATION 
35 OTHER SERVICES 
 
i  
i t t  Sce i
HOUSEHOLD GOVERNMENT TOURISTS OTHER TOTAL 



























































































































































































































t  a ontains l ed-  l r ation, ·and t- hange i  ··-S-t-ocks. 
  t  i  t t     ye .
It 
1 8 7 
w a t e r r e q u i r e m e n t s t o s a t i s f y t h e t o t a l f i n a l d e m a n d o f t h e 
s e c t o r s s u c h a s O t h e r F o o d M a n u f a c t u r e , B a k e r y P r o d u c t s , 
T o b a c c o , a n d G r a i n M i l l P r o d u c t s a r e , r e s p e c t i v e l y , 3 5 2 . 6 
m i l l i o n c u b i c m e t e r s ; 9 1 . 3 m i l l i o n c u b i c m e t e r s ; 3 2 . 7 m i l l i o n 
c u b i c m e t e r s ; a n d 3 1 . 6 m i l l i o n c u b i c m e t e r s ( s e e T a b l e 7 . 2 1 ) . 
When u s i n g t h e s e c o n d s c e n a r i o o f g r o w t h , T a b l e 7 . 2 2 
p r e s e n t s t h e t o t a l r e q u i r e m e n t s o f w a t e r n e e d e d d i r e c t l y a n d 
i n d i r e c t l y i n o r d e r t o s a t i s f y t h e e s t i m a t e d t o t a l f i n a l 
d e m a n d f o r t h e y e a r 2 0 0 0 . F o r e x a m p l e , i f t h e p r o j e c t e d t o t a l 
f i n a l d e m a n d f o r t h e o u t p u t o f t h e A g r i c u l t u r a l s e c t o r a m o u n t s 
t o JD 4 3 4 . 4 m i l l i o n i n t h e y e a r 2 0 0 0 ( s e e T a b l e 7 . 1 0 ) , t h e n 
t h e t o t a l w a t e r o u t p u t n e e d e d , d i r e c t l y a n d i n d i r e c t l y , 
t h r o u g h o u t t h e e c o n o m y w i l l b e 6 1 1 . 2 m i l l i o n c u b i c m e t e r s . I n 
o t h e r w o r d s , s h o u l d t h e f i n a l d e m a n d f o r t h e A g r i c u l t u r a l 
s e c t o r i n c r e a s e t o JD 4 3 4 . 4 m i l l i o n i n t h e y e a r 2 0 0 0 , t h e n t h e 
t o t a l w a t e r r e q u i r e m e n t s n e e d e d t o s u p p o r t t h a t n e w t o t a l o f 
f i n a l d e m a n d w o u l d b e 6 1 1 . 2 m i l l i o n c u b i c m e t e r s . H o w e v e r , 
m u c h o f t h a t t o t a l r e q u i r e m e n t s o f w a t e r t o s a t i s f y t h e t o t a l 
f i n a l d e m a n d f o r A g r i c u l t u r a l s e c t o r a r e a t t r i b u t e d t o t h e 
h o u s e h o l d f i n a l d e m a n d f o r t h e a g r i c u l t u r a l o u t p u t , w h e r e i t s 
t o t a l r e q u i r e m e n t s o f w a t e r t o s a t i s f y i t s f i n a l d e m a n d a r e 
3 8 4 . 7 m i l l i o n c u b i c m e t e r s ( s e e T a b l e 7 . 2 2 ) . 
H o w e v e r , i f we l o o k a t t h e i n d u s t r i a l s e c t o r o n a 
d i s a g g r e g a t e l e v e l , we c o u l d s e e , f o r e x a m p l e , t h a t t h e t o t a l 
w a t e r r e q u i r e m e n t s t o s a t i s f y t h e t o t a l f i n a l d e m a n d o f t h e 
s e c t o r s s u c h a s O t h e r F o o d M a n u f a c t u r e , B a k e r y P r o d u c t s , 
 
         the
     f t ,  Prod ts,
,   il  t   , 352.6
i   t   i   t   illion
 t    i      ).
        7.22
   t      an
        final
      l     total
    t   ri lt r l  a ts
  il         then
  t  t    indirectly,
t   il    il   t  I
    l    A i t l
   .  il       the
 t  t    rt t    
  l    il   t  ,
  t l t   t r    total
l   ri lt r l r    the
l  l    lt r l t t,  its
l t   t     l  are
.  ill  i  t   l  7.2 .
ever,     stri l t r  
t  l,  l    l , t  total
t r t   t   l l  f th
   t r  anufacture, r  
T a b l e 7 . 2 2 : T o t a l W a t e r R e q u i r e m e n t s f o r T h e E s t i m a t e d T o t a l 
F i n a l D e m a n d b y S e c t o r , J o r d a n , 2 0 0 0 
( C u b i c M e t e r s ) 
( S e c o n d G r o w t h S c e n a r i o ) 
HOUSEHOLD GOVERNMENT TOURISTS OTHER TOTAL 
SECTOR NAME CONSUMPTION CONSUMPTION EXPORTS CONSUMPTION FINAL DEMAND3 FINAL DEMAND 
1 2 3 4 5 6 
1 AGRICULTURE 384672224. ,49 22825242. , 96 175636979, . 69 23137378, 78 4924831, ,45 611196657. 37 2 FERTILIZER MINERAL MINING 5265, , 76 0 . .00 2460369. , 68 0. 00 0. ,00 2465635. 44 
3 OTHER MINING 4 CRUDE OIL 22. , 03 10 , .35 58 . .93 0. 00 -260, , 66 -169. 35 
4 GRAIN MILL PRODUCTS 18211745. .07 1794569. . 68 67 9714. 23 2043976, , 72 0. , 00 22730005 . 7 5 BAKERY PRODUCTS 58118041. , 74 496578. . 7 3 799986, .87 34 61 298. . 32 0. , 00 62875905. 66 
6 CONFECTIONERY 4443261. , 90 151347, .24 490112. .30 927381. . 23 0. , 00 6012102. 67 
7 OTHER FOOD MANUFACTURE 217598125. . 18 3494120, ,10 10085008, ,08 15120010. . 64 -27427, .72 246269836. 28 
PREPARED ANIMAL FOOD 269480. ,45 0, .00 259552. .88 0. ,00 1982781. .04 2511814. 37 
9 BEVERAGES 5384699. ,83 242048. .20 183145. ,32 404223. , 65 -57832. , 50 6156284 .5 
10 TOBACCO 18992798. ,49 0. .00 3570459. .27 852793. ,15 7269, . 80 23423320. 71 
11 TEXTILE MANUFACTURE 1286242. , 75 109487, .28 206642, ,84 5678, , 52 4953, ,83 1613005. 22 
12 WEARING APPAREL 246468. .23 22724, .12 43040. , 66 2198. 36 -2350, . 80 312080. 57 
13 LEATHER 4 FOOTWEAR 661428. 38 50728. .02 33356, ,40 2343. , 63 -741, , 93 747114 .5 
14 WOOD, CORK 4 FURNITURE 156687. .35 292, ,75 31589. .27 868. , 71 1 434. ,00 190872. 08 
15 PAPER 4 PAPER PRODUCTS 25726. 64 21020, ,42 44507. ,63 10607. , 62 -3701, .22 98161. 09 
16 PRINTING 4 PUBLISHING 43907. 40 3799, ,24 1824 , .23 9583, , 30 0, ,00 59114. 17 
17 IND. 4 OTHER CHEMICALS 723075. .16 21699, ,71 424467, .74 14265. .15 -3036, . 56 1180471 .2 CO PETROLEUM REFINERY 62241. 59 8535, .19 153. ,45 28532. ,06 1 512. .00 100974. 29 
19 RUBBER 4 PLASTIC 26417. 34 9737, ,99 128801. ,37 8321, . 82 16985, .01 190263. 53 
20 POTTERY 4 GLASS 26027. 67 130, ,57 4285. ,85 54. , 40 0. ,00 30498. 49 
21 CEMENT, LIME 4 PLASTER 26967. 14 7860, ,01 3134 . , 93 0. 00 10902, , 60 48864. 68 
22 OTHER NONMETAL MIN. PRODS. 0. 00 8557. ,58 528948. ,73 0. 00 65267, . 54 602773. 85 
23 BASIC METAL INDUSTRIES 0. 00 1363. ,16 7233. 05 0. ,00 6067. ,32 14663. 53 
24 FABRICATED METAL PRODUCTS 52588. 40 3529, ,94 13564, ,73 4 5 2. , 47 57862, ,35 127997. 89 
25 MACHINERY (NONELECTRICAL) 28369. 54 18510. ,43 1857. ,86 47, , 83 42925. .49 91711. 15 
26 ELECT. 4 TRANSPORT EQUIP. 31113. 73 11161, ,21 1225, ,27 2212. , 36 17155, 04 62867 . 61 
27 MISCELLANEOUS MANUFACTURING 8731. . 60 604 , 12 581 , ,99 1 568. ,46 0. 00 11486. 17 
28 ELECTRICITY 650816. 61 86097. ,39 0. ,00 31134. . 90 0. 00 768048 . 9 
29 WATER SUPPLY 28788330. ,19 17577283, ,12 0. ,00 2780976. , 48 0. 00 49146589. 79 
30 CONSTRUCTION 91704, 65 31429. ,08 0. ,00 0. .00 2299952. 17 2423085 . 9 
31 DISTRIBUTION 0. 00 0. ,00 91491, ,31 0, 00 -14046. 90 77444. 41 
32 TRANSPORT 4 COMMUNICATION 4567105. 68 1611302. .12 7244920, ,64 1846477. .16 0. 00 15269805 . 6 
33 FINANCE 4 BUSINESS SERVS. 158623. 44 77853, ,96 1525494. ,81 164991. , 21 0. 00 1926963. 42 
34 HEALTH 4 EDUCATION 13327908. 29 18110, ,64 0. ,00 354664. ,74 0. 00 13700683. 67 
35 OTHER SERVICES 3303641. , 99 161229, ,06 14631184. ,59 4802404, 21 0. 00 22898459. 85 
TOTAL 761989788. .71 48866964. .37 219133694. , 60 56014445, 88 9330501. 35 1095335394. 91 
N o t e : 3 C o n t a i n s F i x e d C a p i t a l F o r m a t i o n , a n d N e t C h a n g e i n S t o c k s . I t 
i s a s s u m e d t h a t t h e y r e m a i n c o n s t a n t a s i n t h e b a s e y e a r . 
l   t l t r i t    t  T l
l   t r, , 
SECTOR NAME 
1 AGRICULTURE. 
2 FERTILIZER MINERAL MINING 
3 OTHER MINING & CRUDE OIL 
~ GHAIN MILL I'IWIJUCTS 
5 HAKERY PRODUCTS 
6 CONFECTIONERY 
7 OTHER FOOD MANUFACTURE 
8 PREPARED ANIMAL FOOD 
9 BEVERAGES 
10 TOBACCO 
11 TEXTILE MANUFACTURE 
12 WEARING APPAREL 
13 LEATHER & FOOTWEAR 
14 WOOD, CORK & FURNITURE 
15 PAPER & PAPER PRODUCTS 
16 PRINTING & PUBLISHING 
17 IND. & OTHER CHEMICALS 
18 PETROLEUM REFINERY 
19 RUBBER & PLASTIC 
20 POTTERY & GLASS 
21 CEMENT, LIME & PLASTER 
22 OTHER NONMETAL MIN. PRODS. 
23 BASIC METAL INDUSTRIES 
24 FABRICATED METAL PRODUCTS 
25 MACHINERY (NONELECTRICAL) 
26 ELECT. & TRANSPORT EQUIP. 
27 MISCELLANEOUS MANUFACTURING 
28 ELECTRICITY 
29 WATER SUPPLY 
30 CONSTRUCTION 
31 DISTRIBUTION 
32 TRIINSPORT & COMMUNICATION 
33 FINANCE & BUSINESS SERVS. 
34 HEALTII & EDUCATION 
35 OTHER SERVICES 
 
 
 t  Sce i )
HOUSEHOLD GOVERNMENT TOURISTS OTHER TOTAL 
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1 8 9 
T o b a c c o , a n d G r a i n M i l l P r o d u c t s a r e , r e s p e c t i v e l y , 2 4 6 . 3 
m i l l i o n c u b i c m e t e r s ; 6 2 . 9 m i l l i o n c u b i c m e t e r s ; 2 3 . 4 m i l l i o n 
c u b i c m e t e r s ; a n d 2 2 . 7 m i l l i o n c u b i c m e t e r s ( s e e T a b l e 7 . 2 2 ) . 
7 . 3 S u m m a r y 
T h i s c h a p t e r h a s e x a m i n e d t h e w a t e r s i t u a t i o n i n t h e 
e c o n o m y o f J o r d a n . I t s h o w s t h e a l l o c a t i o n p a t t e r n s o f w a t e r 
a m o n g d i f f e r e n t u s e r s i n . t h e e c o n o m y , i . e . , i n t e r m e d i a t e a n d 
f i n a l d e m a n d s e c t o r s . F o r e x a m p l e , a b o u t 9 5 . 5 p e r c e n t o f w a t e r 
i s u s e d t o s a t i s f y t h e i n t e r m e d i a t e d e m a n d , w h e r e a s t h e 
s e c t o r s o f t h e f i n a l d e m a n d u s e s a b o u t 4 . 5 p e r c e n t o f w a t e r . 
I n t h i s s t u d y , t w o g r o w t h s c e n a r i o s w e r e u s e d t o e s t i m a t e 
t h e t o t a l w a t e r d e m a n d i n t h e e c o n o m y o f J o r d a n f o r t h e p e r i o d 
1 9 9 0 - 2 0 0 0 . U n d e r b o t h g r o w t h s c e n a r i o s , t h e e s t i m a t e s o f w a t e r 
d e m a n d r e v e a l t h a t a s i t u a t i o n o f w a t e r d e f i c i t w i l l s t a r t 
a f t e r t h e y e a r 1 9 9 0 . F o r i n s t a n c e , u n d e r t h e f i r s t g r o w t h 
s c e n a r i o , a w a t e r d e f i c i t o f 2 5 9 . 5 5 m i l l i o n c u b i c m e t e r s w i l l 
a r i s e i n t h e y e a r 1 9 9 5 . I t w i l l r e a c h a s e r i o u s s i t u a t i o n i n 
t h e y e a r 2 0 0 0 w h e n t h e e s t i m a t e d w a t e r d e f i c i t w i l l b e 6 3 2 . 6 6 
m i l l i o n c u b i c m e t e r s . H o w e v e r , u n d e r t h e s e c o n d g r o w t h 
s c e n a r i o , t h e e s t i m a t e s o f t h e w a t e r d e m a n d s h o w t h a t a 
s i t u a t i o n o f w a t e r d e f i c i t w i l l b e g i n a f t e r y e a r 1 9 9 0 b u t w i t h 
a r e l a t i v e l y s m a l l e f f e c t . F o r e x a m p l e , i n t h e y e a r 1 9 9 5 , t h e 
w a t e r d e f i c i t w i l l r e a c h 6 1 . 1 8 m i l l i o n c u b i c m e t e r s , t h e n 
c l i m b t o 2 6 0 . 3 4 m i l l i o n c u b i c m e t e r s b y t h e y e a r 2 0 0 0 . 
T h i s a l a r m i n g c a s e , p a r t i c u l a r l y i n t h e f i r s t g r o w t h 
 
,   ill t   t l , 24 .3
il   t   il  i  t   llion
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r     , r   gro
, t  fi it   il  i  t  l
      ill     i
     t  t r fi it ill  63 .
il   t  er, r   gro
,  t    t r   t  
  t r fi it ill i  r   t it  
a l ti l  ll t. r l , i  t  r , the 
t r fi it ill r  .  illi  i  t rs, the  
li  t  .  illi  i  t rs  t  r . 
i    l rl     gro t
1 9 0 
s c e n a r i o , c a l l s f o r e a r l i e r p l a n n i n g b y t h e d e c i s i o n m a k e r s o n 
b o t h s u p p l y a n d d e m a n d s i d e s , s u c h a s h a r v e s t i n g a l l p o s s i b l e 
w a t e r r e s o u r c e s a n d i m p l e m e n t i n g c o n s e r v a t i o n m e a s u r e s o n a l l 
l e v e l s — d o m e s t i c , i n d u s t r y , a n d a g r i c u l t u r e . A b o v e a l l a n 
a g r e e m e n t m u s t b e r e a c h e d o v e r w a t e r r i g h t s , p a r t i c u l a r l y i n 
t h e J o r d a n R i v e r b a s i n . 
H a v i n g d i s c u s s e d t h e e s t i m a t e d w a t e r r e q u i r e m e n t s f o r t h e 
e c o n o m y o f J o r d a n u n d e r t w o a l t e r n a t i v e g r o w t h s c e n a r i o s , we 
w i l l d i s c u s s , i n t h e n e x t c h a p t e r , t h e p o l i c y c o n s i d e r a t i o n s 
a n d r e c o m m e n d a t i o n s t h a t w i l l c o n c l u d e t h i s d i s s e r t a t i o n . 
 
         
 l       t   po ible
t    ti  t  s r   all
l -- esti  t ,  l .   
t t    t r  l l  in
   b i .
i    t  t  t   the
      t  , 
ill    t t r,  l  considerations
 endati s t ill   dissertation.
CHAPTER 8 
POLICY CONSIDERATIONS AND RECOMMENDATIONS 
J o r d a n i s a c o u n t r y w h e r e w a t e r r e s o u r c e s p o s e a 
c o n s t r a i n t t o t h e e c o n o m i c g r o w t h a n d i t s d e v e l o p m e n t p r o c e s s . 
T h u s , t h e q u e s t i o n a r i s e s o f how J o r d a n c a n a c c o m m o d a t e i t s 
e c o n o m i c g r o w t h a n d d e v e l o p m e n t w h i l e f a c i n g c o n s t r a i n t s b y 
t h e a v a i l a b i l i t y o f i t s w a t e r r e s o u r c e s . 
U s i n g i n p u t - o u t p u t a n a l y s i s , i t i s a s s u m e d t h a t t h e 
s y s t e m w i l l b e i n e q u i l i b r i u m . T h a t i s , f o r a c e r t a i n g r o w t h 
i n t h e f i n a l d e m a n d , e a c h s e c t o r h a s t o p r o d u c e a l e v e l o f 
o u t p u t t h a t w i l l m e e t t h a t i n c r e a s e i n t h e f i n a l d e m a n d . 
T h e r e f o r e , i f t h e r e l a t i v e p r i c e s r e m a i n u n c h a n g e d , t h e 
r e l a t i v e t a s t e s r e m a i n a l s o u n c h a n g e d , a n d t h e e c o n o m y g r o w s , 
t h e n t h e w a t e r r e q u i r e m e n t s f o r t h e p r o j e c t e d g r o w t h w i l l g r o w 
i n t h e s a m e p r o p o r t i o n s i n o r d e r t o m e e t t h e n e w d e m a n d . 
H o w e v e r , i f t h e r e i s s c a r c i t y i n t h e w a t e r r e s o u r c e s a n d t h e 
w a t e r s u p p l y s y s t e m c a n n o t g r o w t o m e e t t h e n e w d e m a n d , t h e n 
o n e w a y o f a d j u s t i n g t o t h e n e w s i t u a t i o n i s b y r e d i r e c t i n g 
t h e e x i s t i n g r e s o u r c e s a m o n g i t s u s e r s i n a w a y t h a t w i l l 
a l l e v i a t e t h e p r o b l e m o f s h o r t a g e s i n w a t e r r e s o u r c e s . 
T h e a b o v e a n a l y s i s p r e s e n t s t h e t o t a l d e m a n d o f w a t e r b y 
t h e J o r d a n i a n e c o n o m y g i v e n t h e f i n a l d e m a n d . T a b l e 8 . 1 
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T a b l e 8 . 1 : T o t a l W a t e r D e m a n d a n d S u p p l y i n J o r d a n 
E s t i m a t e d f o r S e l e c t e d Y e a r s , 1 9 9 0 - 2 0 0 0 
( M i l l i o n C u b i c M e t e r 3 ) 
1 9 9 0 
Y e a r 
1 9 9 5 2 0 0 0 
F i r s t G r o w t h S c e n a r i o : 
P r o j e c t e d D e m a n d : 
I n t e r m e d i a t e 
F i n a l 
T o t a l W a t e r D e m a n d 
T o t a l W a t e r S u p p l y 
W a t e r B a l a n c e 
7 8 1 . 8 1 
3 6 . 2 8 
8 1 8 . 1 0 
( 6 6 2 . 6 6 ) 
8 3 5 . 0 0 
+ 1 6 . 9 0 
1 0 4 6 . 6 7 
4 7 . 8 8 
1 0 9 4 . 5 5 
( 8 8 6 . 5 9 ) 
8 3 5 . 0 0 
- 2 5 9 . 5 5 
1 4 0 4 . 4 6 
6 3 . 2 0 
1 4 6 7 . 6 6 
( 1 1 8 8 . 8 1 ) 
8 3 5 . 0 0 
- 6 3 2 . 6 6 
S e c o n d G r o w t h S c e n a r i o : 
P r o j e c t e d D e m a n d : 
I n t e r m e d i a t e 
F i n a l 
T o t a l W a t e r D e m a n d 
T o t a l W a t e r S u p p l y 
W a t e r B a l a n c e 
6 9 3 . 2 5 
3 2 . 8 0 
7 2 6 . 0 5 
( 5 8 6 . 7 2 ) 
8 3 5 . 0 0 
+ 1 0 8 . 9 5 
8 5 5 . 7 9 
4 0 . 3 9 
8 9 6 . 1 8 
( 7 2 4 . 1 4 ) 
8 3 5 . 0 0 
- 6 1 . 1 8 
1 0 4 6 . 2 0 
4 9 . 1 4 
1 0 9 5 . 3 4 
( 8 8 4 . 9 7 ) 
8 3 5 . 0 0 
- 2 6 0 . 3 4 
N o t e : a T h e n u m b e r i n p a r e n t h e s i s i s i n t h o u s a n d a c r e - f e e t . 
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t  a he ber i  arenthesis i  i  t sand a  
1 9 3 
p r e s e n t s a s u m m a r y o f t h e r e s u l t s t h a t h a v e b e e n c a l c u l a t e d i n 
t h e s t u d y u s i n g t h e t w o g r o w t h s c e n a r i o s . I n 1 9 9 0 , t h e t o t a l 
w a t e r d e m a n d i s e s t i m a t e d , u s i n g t h e f i r s t g r o w t h s c e n a r i o , a t 
8 1 8 . 1 0 m i l l i o n c u b i c m e t e r s ( o r 6 6 2 . 6 6 t h o u s a n d a c r e - f e e t ) . 
U n d e r t h e s e c o n d s c e n a r i o o f g r o w t h , t h e t o t a l d e m a n d o f w a t e r 
i s e s t i m a t e d a t 7 2 6 . 0 5 m i l l i o n c u b i c m e t e r ( o r 5 8 6 . 7 2 
t h o u s a n d a c r e - f e e t ) ( s e e T a b l e 8 . 1 ) . 
I n 1 9 9 5 , u n d e r t h e f i r s t g r o w t h s c e n a r i o , t h e t o t a l w a t e r 
d e m a n d i s p r o j e c t e d t o r e a c h a b o u t 1 0 9 4 . 5 5 m i l l i o n c u b i c 
m e t e r s ( o r 8 8 6 . 5 9 t h o u s a n d a c r e - f e e t ) . U n d e r t h e s e c o n d 
s c e n a r i o o f g r o w t h , t h e t o t a l w a t e r d e m a n d b y t h e e c o n o m y i s 
e x p e c t e d t o a m o u n t t o 8 9 6 . 1 8 m i l l i o n c u b i c m e t e r s ( o r 7 2 4 . 1 4 
t h o u s a n d a c r e - f e e t ) ( s e e T a b l e 8 . 1 ) . 
F o r t h e y e a r 2 0 0 0 , t h e t o t a l w a t e r d e m a n d i s e x p e c t e d t o 
r e a c h a b o u t 1 4 6 7 . 6 6 m i l l i o n c u b i c m e t e r s ( o r 1 1 8 8 . 8 1 t h o u s a n d 
a c r e - f e e t ) u n d e r t h e f i r s t s c e n a r i o o f g r o w t h . H o w e v e r , u n d e r 
t h e s e c o n d s c e n a r i o o f g r o w t h , t h e t o t a l d e m a n d f o r w a t e r i s 
e x p e c t e d t o r e a c h a b o u t 1 0 9 5 . 3 4 m i l l i o n c u b i c m e t e r s ( o r 
8 8 4 . 9 7 t h o u s a n d a c r e - f e e t ) ( s e e T a b l e 8 . 1 ) . 
A s i n d i c a t e d b e f o r e , p l a n n e r s may h a v e e x p e c t e d g r o w t h 
r a t e s d i f f e r e n t f r o m t h o s e u s e d h e r e . I n a n y c a s e , t h e 
p r o j e c t e d w a t e r d e m a n d a p p e a r s r e a s o n a b l e . 
A c c o r d i n g t o e s t i m a t e s m a d e b y A l - W e s h a h ( 1 9 9 2 ) , t h e 
a c t u a l t o t a l w a t e r d e m a n d i n J o r d a n i n 1 9 9 0 w a s 7 6 7 m i l l i o n 
c u b i c m e t e r s , w h e r e a s t h e p r o j e c t e d t o t a l d e m a n d f o r w a t e r i n 
J o r d a n i n 1 9 9 5 a n d 2 0 0 0 i s 1 0 0 0 m i l l i o n c u b i c m e t e r s a n d 1 1 2 0 
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m i l l i o n c u b i c m e t e r s , r e s p e c t i v e l y . T h u s o u r e s t i m a t e o f t o t a l 
w a t e r d e m a n d , u n d e r b o t h g r o w t h s c e n a r i o s , f o r t h e y e a r 1 9 9 0 
i s c l o s e t o t h e a c t u a l n u m b e r o f w a t e r d e m a n d . I n a d d i t i o n , 
o u r e s t i m a t e d t o t a l w a t e r d e m a n d f o r t h e y e a r 1 9 9 5 i s v e r y 
c l o s e t o t h e f i g u r e s g i v e n b y A l - W e s h a h ( 1 9 9 2 ) . F o r e x a m p l e , 
u n d e r t h e f i r s t g r o w t h s c e n a r i o , o u r e s t i m a t e d t o t a l d e m a n d 
f o r w a t e r i s h i g h e r b y 94 m i l l i o n c u b i c m e t e r s , a n d l o w e r b y 
1 0 3 m i l l i o n c u b i c m e t e r s u n d e r t h e s e c o n d g r o w t h s c e n a r i o . 
A l s o f o r t h e y e a r 2 0 0 0 , o u r e s t i m a t e d t o t a l w a t e r d e m a n d u n d e r 
t h e f i r s t g r o w t h s c e n a r i o i s h i g h e r b y 3 4 7 m i l l i o n c u b i c 
m e t e r s , a n d l o w e r b y 2 5 m i l l i o n c u b i c m e t e r s w h e n we c o n s i d e r 
t h e s e c o n d g r o w t h s c e n a r i o ( s e e T a b l e 8 . 1 ) . 
A s s h o w n i n C h a p t e r 4 , t h e a v e r a g e a n n u a l s u p p l y o f w a t e r 
i n J o r d a n i s e s t i m a t e d a t 8 3 5 m i l l i o n c u b i c m e t e r s . T h u s , i f 
we a s s u m e t h a t t h i s s u p p l y o f w a t e r w i l l m a i n t a i n a t l e a s t a t 
t h e s a m e l e v e l , a n d u s i n g t h e f i r s t g r o w t h s c e n a r i o , t h e n a s 
s h o w n i n T a b l e 8 . 1 , a c o m p a r i s o n o f t h e t o t a l d e m a n d o f w a t e r 
w i t h t h e a v a i l a b l e s u p p l y s h o w s t h a t t h e r e i s a n e x c e s s s u p p l y 
o f w a t e r i n t h e f i r s t p h a s e o f t h e p l a n p e r i o d , i . e . , 1 9 9 0 . I n 
o t h e r w o r d s , h a d t h e f i n a l d e m a n d g r o w n i n 1 9 9 0 i n a c c o r d a n c e 
w i t h t h e f i r s t s c e n a r i o p r e d i c t e d g r o w t h r a t e s , t h e t o t a l 
w a t e r s u p p l y w o u l d h a v e e x c e e d e d t h e a c t u a l t o t a l w a t e r d e m a n d 
b y o n l y a s m a l l m a r g i n , i . e . , a n e x c e s s o f 1 6 . 9 m i l l i o n c u b i c 
m e t e r s . T h u s u n d e r t h e f i r s t g r o w t h s c e n a r i o , a t l e a s t n o 
m a j o r c h a n g e s w i l l b e n e c e s s a r y u n t i l y e a r 1 9 9 5 , w h e n t h e 
t o t a l d e m a n d o f w a t e r s u r p a s s e s t h e t o t a l s u p p l y i n 2 5 9 . 5 5 
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m i l l i o n c u b i c m e t e r s . A l s o i n t h e y e a r 2 0 0 0 , u s i n g t h e f i r s t 
g r o w t h s c e n a r i o , t h e r e w i l l b e a n e s t i m a t e d s h o r t a g e o f w a t e r 
o f a b o u t 6 3 2 . 6 6 m i l l i o n c u b i c m e t e r s . H o w e v e r , u n d e r t h e 
s e c o n d s c e n a r i o o f g r o w t h , a c o m p a r i s o n o f t o t a l d e m a n d a n d 
t o t a l s u p p l y o f w a t e r r e v e a l s t h a t t h e t o t a l s u p p l y e x c e e d s 
t h e t o t a l d e m a n d o n l y i n t h e y e a r 1 9 9 0 , w h e n i t r e a c h e s a b o u t 
1 0 8 . 9 5 m i l l i o n c u b i c m e t e r s . T h e n w a t e r s h o r t a g e s w i l l b e c o m e 
a n i s s u e f o r t h e y e a r s 1 9 9 5 a n d 2 0 0 0 , w h e n i t r e a c h e s , 
r e s p e c t i v e l y , a b o u t 6 1 . 1 8 m i l l i o n c u b i c m e t e r s a n d 2 6 0 . 3 4 
m i l l i o n c u b i c m e t e r s ( s e e F i g u r e 8 . 1 a n d F i g u r e 8 . 2 ) . 
T h e r e f o r e , s u c h a p o t e n t i a l r i s k s h o u l d b e a n t i c i p a t e d b y t h e 
p o l i c y m a k e r s a n d a c o n t i n g e n c y p l a n s p u t i n t o a c t i o n r i g h t 
f r o m 1 9 9 5 o n w a r d s . Some o f t h e m e a s u r e s t h a t t h e p l a n s n e e d t o 
i n c o r p o r a t e o r a d d r e s s a r e a s f o l l o w s . 
By l o o k i n g a t t h e a m o u n t o f w a t e r e m b o d i e d i n t h e 
p r o d u c t i o n o f g o o d s a n d s e r v i c e s i n t h e e c o n o m y , o n e c a n a r g u e 
t h a t i t c a n b e u s e d t o m i n i m i z e t h e s h o r t a g e s i n w a t e r 
r e s o u r c e s . T h e n u s i n g t h e s t r u c t u r e o f e x p o r t s a n d i m p o r t s o f 
t h e e c o n o m y , we c a n m i n i m i z e t h e p r o b l e m o f w a t e r s c a r c i t y i n 
t h e e c o n o m y . 
T h e r e f o r e , o n e w a y o f m i n i m i z i n g t h e t o t a l w a t e r 
r e q u i r e m e n t s c a n b e e x p l a i n e d b y c o n s i d e r i n g t h e f o l l o w i n g 
e x a m p l e . A s T a b l e 8 . 2 s h o w s , f o r JD 1 0 0 0 w o r t h o f a g r i c u l t u r a l 
o u t p u t t o s a t i s f y t h e f i n a l d e m a n d , a b o u t 1 4 0 7 . 0 9 c u b i c m e t e r s 
o f w a t e r a r e r e q u i r e d d i r e c t a n d i n d i r e c t i n t h e JD 1 0 0 0 o f 
a g r i c u l t u r a l o u t p u t . T h e r e f o r e , i f we a s s u m e t h a t a JD 1 0 0 0 0 
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1 9 6 
F i g u r e 8 . 1 : T o t a l W a t e r D e m a n d a n d S u p p l y i n J o r d a n 
E s t i m a t e d f o r 1 9 9 0 - 2 0 0 0 , F i r s t G r o w t h S c e n a r i o . 




















l t    l  
, i   Scen .
 
 Jord  
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F i g u r e 8 . 2 : T o t a l W a t e r D e m a n d a n d S u p p l y i n J o r d a n 
E s t i m a t e d f o r 1 9 9 0 - 2 0 0 0 , S e c o n d G r o w t h S c e n a r i o . 
i  . : 
ti t   
1990 1995 
Year 
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Jorda  
1 9 8 
T a b l e 8 . 2 : D i r e c t P l u s I n d i r e c t W a t e r R e q u i r e m e n t s P e r 
JD 1 0 0 0 o f F i n a l D e m a n d , b y S e c t o r , J o r d a n , 1 9 8 3 a 
D i r e c t p l u s I n d i r e c t 
W a t e r R e q u i r e m e n t s 
( c u b i c m e t e r ) 
1 
1 AGRICULTURE 14 0 7 . 0 9 
2 FERTILIZER MINERAL MINING 8 . 9 5 
3 OTHER MINING & CRUDE OIL 0 . 0 6 
4 GRAIN MILL PRODUCTS 7 0 3 . 6 5 
5 BAKERY PRODUCTS 8 0 9 . 2 6 
6 CONFECTIONARY 3 1 8 . 8 1 
7 OTHER FOOD MANUFACTURE 6 8 5 . 6 9 
8 PREPARED ANIMAL FOOD 6 8 3 . 7 2 
9 BEVERAGES 1 5 9 . 7 6 
10 TOBACCO 2 6 9 . 2 5 
1 1 TEXTILE MANUFACTURE 2 5 . 5 4 
12 WEARING APPAREL 4 . 5 9 
13 LEATHER & FOOTWEAR 2 8 . 5 4 
14 WOOD, CORK & FURNITURE 2 . 1 5 
15 PAPER & PAPER PRODUCTS 6 . 5 9 
16 PRINTING & PUBLISHING 3 . 0 3 
17 IND. & OTHER CHEMICALS 7 . 5 9 
18 PETROLEUM REFINERY 0 . 7 6 
19 RUBBER & PLASTIC 5 . 9 5 
20 POTTERY & GLASS 1 .2 9 
2 1 CEMENT, LIME & PLASTER 5 . 4 5 
22 OTHER NONMETAL MIN. PRODS. 2 5 . 1 0 
2 3 BASIC METAL INDUSTRIES 2 . 1 2 
24 FABRICATED METAL PRODUCTS 1 . 1 9 
25 MACHINERY (NONELECTRICAL) 0 . 5 1 
2 6 ELECT. & TRANSPORT EQUIP. 0 . 2 7 
27 MISCELLANEOUS MANUFACTURING 0 . 5 8 
28 ELECTRICITY 1 4 . 0 1 
2 9 WATER SUPPLY 1 0 0 0 . 1 3 
30 CONSTRUCTION 7 . 5 4 
3 1 DISTRIBUTION 3 . 3 4 
32 TRANSPORT & COMMUNICATION 1 7 . 1 5 
3 3 FINANCE & BUSINESS SERVS. 9 . 6 2 
34 HEALTH & EDUCATION 3 7 . 7 5 
35 OTHER SERVICES 4 1 . 1 1 
N o t e : a E x c e p t f o r w a t e r s u p p l y s e c t o r w h e r e i t i s 
e x p r e s s e d a s d i r e c t p l u s i n d i r e c t w a t e r r e q u i r e m e n t s 
p e r 1 0 0 0 c u b i c m e t e r . 
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w o r t h o f a g r i c u l t u r a l p r o d u c t s i s n e e d e d t o m e e t t h e t o t a l 
d o m e s t i c f i n a l d e m a n d f o r a g r i c u l t u r a l p r o d u c t s , t h e n a b o u t 
1 4 0 7 0 . 9 c u b i c m e t e r s o f w a t e r w i l l b e n e e d e d t h r o u g h o u t t h e 
e c o n o m y . Now, i f t h e JD 1 0 0 0 0 w o r t h o f a g r i c u l t u r a l p r o d u c t s 
i s p r o d u c e d d o m e s t i c a l l y , t h e n t h e t o t a l a m o u n t o f w a t e r 
n e e d e d t o p r o d u c e t h e m i s e q u a l t o t h e t o t a l a m o u n t o f w a t e r 
e m b o d i e d i n t h e i r p r o d u c t i o n . I f we a s s u m e , h o w e v e r , t h a t 
i n s t e a d o f p r o d u c i n g d o m e s t i c a l l y t h e JD 1 0 0 0 0 w o r t h o f 
a g r i c u l t u r a l p r o d u c t s , t h e e c o n o m y i s g o i n g t o i m p o r t h a l f o f 
t h a t p r o d u c t i o n , i . e . , JD 5 0 0 0 w o r t h o f a g r i c u l t u r a l o u t p u t , 
f r o m o t h e r c o u n t r i e s , t h e n t h i s d e c i s i o n w i l l p r o d u c e s o m e 
s a v i n g s i n w a t e r c o n s u m p t i o n b y c u t t i n g b a c k o n t h e t o t a l 
w a t e r e m b o d i e d i n t h e p r o d u c t i o n o f JD 1 0 0 0 0 w o r t h o f 
a g r i c u l t u r a l p r o d u c t s d o m e s t i c a l l y . T h a t i s , t h e JD 5 0 0 0 w o r t h 
o f a g r i c u l t u r a l p r o d u c t s p r o d u c e d d o m e s t i c a l l y w i l l r e q u i r e 
7 0 3 5 . 4 5 c u b i c m e t e r o f d o m e s t i c w a t e r w h i l e e n j o y i n g t h e 
s a v i n g s o f 7 0 3 5 . 4 5 c u b i c m e t e r s o f w a t e r t h a t w o u l d h a v e b e e n 
u s e d i f t h e o t h e r JD 5 0 0 0 w o r t h o f a g r i c u l t u r a l o u t p u t w e r e 
p r o d u c e d d o m e s t i c a l l y , i . e . , u s i n g t h e d o m e s t i c w a t e r 
r e s o u r c e s . 
H o w e v e r , t h e JD 5 0 0 0 w o r t h o f i m p o r t e d a g r i c u l t u r a l 
o u t p u t h a s t o b e p a i d f o r . So l e t u s a s s u m e t h a t t h e i m p o r t e d 
a g r i c u l t u r a l p r o d u c t s w i l l b e p a i d b y e x p o r t i n g JD 5 0 0 0 w o r t h 
o f w e a r i n g a p p a r e l e x p o r t s . T h e n f o r JD 5 0 0 0 w o r t h o f w e a r i n g 
a p p a r e l e x p o r t s p r o d u c e d d o m e s t i c a l l y , t h e r e w i l l b e a b o u t 
2 2 . 9 5 c u b i c m e t e r s o f w a t e r e m b o d i e d i n t h e p r o d u c t i o n o f 
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w e a r i n g a p p a r e l e x p o r t s . S o , i n t h i s c a s e i t i s g o i n g t o b e 
t h a t J o r d a n w i l l b e g i v i n g u p o n l y 2 2 . 9 5 c u b i c m e t e r s o f i t s 
w a t e r f o r 7 0 3 5 . 4 5 c u b i c m e t e r s o f o t h e r c o u n t r y ' s w a t e r . I n 
o t h e r w o r d s , t o s u p p l y t h e f i n a l d e m a n d w i t h JD 1 0 0 0 0 w o r t h o f 
a g r i c u l t u r a l p r o d u c t s , J o r d a n w i l l c o n s u m e a b o u t 7 0 5 8 . 4 0 c u b i c 
m e t e r s o f i t s w a t e r i n s t e a d o f c o n s u m i n g a t o t a l o f 1 4 0 7 0 . 9 
c u b i c m e t e r s h a d t h e JD 1 0 0 0 0 w o r t h o f a g r i c u l t u r a l p r o d u c t s , 
t o b e d e l i v e r e d t o t h e f i n a l d e m a n d , b e e n p r o d u c e d 
d o m e s t i c a l l y . 5 0 
U s i n g t h e d e m a n d s i d e a p p r o a c h t o t h e p r o b l e m , we c o u l d 
s u g g e s t t h a t d i f f e r e n t c o n s e r v a t i o n m e a s u r e s h a v e t o b e 
i m p l e m e n t e d o n t h r e e d i f f e r e n t l e v e l s : d o m e s t i c , i n d u s t r i a l , 
a n d a g r i c u l t u r a l . 
8 . 1 T h e D o m e s t i c L e v e l 
On t h e d o m e s t i c l e v e l , f o r e x a m p l e , t h e s e m e a s u r e s c o u l d 
b e i m p l e m e n t e d t h r o u g h c o n s e r v a t i o n b y t h e h o u s e h o l d s e c t o r , 
e n c o u r a g e m e n t t o i n s t a l l w a t e r s a v i n g e q u i p m e n t o r a p p a r a t u s 
s u c h a s w a s h i n g m a c h i n e s , t o i l e t , a n d s h o w e r s w h i c h d i s p e n s e 
s m a l l e r q u a n t i t i e s o f w a t e r t h a n t h e o l d e r v e r s i o n s . T h e 
e n c o u r a g e m e n t t o i n s t a l l w a t e r s a v i n g d e v i c e s c o u l d b e c a r r i e d 
o u t t h r o u g h s u b s i d e s o r t a x r e b a t e s o n u s i n g s u c h e q u i p m e n t . 
I t c o u l d a l s o b e d o n e t h r o u g h m a n d a t o r y u s e o f s u c h w a t e r 
s a v i n g e q u i p m e n t i n t h e b u i l d i n g s y e t t o b e c o n s t r u c t e d . F o r 
For more i n f o r m a t i o n on t h e p r o c e d u r e u s e d i n t h e example above , 
s e e (Kelso e t a l . 1973 , 175-186) . 
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t h o s e w h o a l r e a d y u s i n g o l d e q u i p m e n t s , e n c o u r a g e m e n t c o u l d 
c o m e t h r o u g h d e f e r r i n g p a r t o f t h e c o s t f o r r e i n s t a l l i n g t h e 
n e w m a c h i n e s . 5 1 
8 . 2 T h e I n d u s t r i a l L e v e l 
On t h e i n d u s t r i a l l e v e l , w a t e r s a v i n g c a n b e e n h a n c e d b y 
u s i n g r e c y c l e d w a t e r i n t h e c o o l i n g s y s t e m o f t h e i n d u s t r i e s 
a n d d i s c o u r a g i n g t h e u s e o f t e c h n o l o g y t h a t i s a l r e a d y 
o b s o l e t e i n d e v e l o p e d c o u n t r i e s b u t s t i l l u s e d b y s o m e 
i n d u s t r i e s i n J o r d a n . S i m i l a r l y , w a t e r s a v i n g c a n b e f u r t h e r e d 
b y s u p p o r t i n g r e s e a r c h a n d d e v e l o p m e n t p r o g r a m s t h a t l e a d t o 
w a y s o f c u t t i n g d o w n t h e l e v e l o f w a t e r c o n s u m p t i o n i n 
i n d u s t r i e s w h i l e i n c r e a s i n g t h e i r p r o d u c t i o n . I n o t h e r w o r d s , 
t o i m p r o v e t h e e f f i c i e n c y o f w a t e r u s e t h r o u g h o u t t h e 
i n d u s t r i a l s e c t o r d e f i n i t e p o l i c i e s n e e d t o b e i m p l e m e n t e d . 
8 . 3 T h e A g r i c u l t u r a l L e v e l 
F o r a g r i c u l t u r e , t h e l a r g e s t u s e r o f w a t e r , s a v i n g s c a n 
b e a u g m e n t e d t h r o u g h r e v i s i n g a g r i c u l t u r a l p o l i c y a n d 
p r o v i d i n g f a r m e r s w i t h i n f o r m a t i o n o n w h a t v a r i e t y o f c r o p s 
s h o u l d b e p l a n t e d o r i n t r o d u c e d i n t h e i r f a r m i n g p r a c t i c e s ; 
t h a t i s , t o o r i e n t t h e f a r m e r s t o w a r d s c r o p s t h a t u s e m i n i m u m 
w a t e r p e r u n i t o f o u t p u t b u t p r o v i d e a h i g h r e v e n u e . A l s o a 
d a t a b a n k s h o u l d b e c r e a t e d t h a t i n c l u d e s o t h e r c o u n t r i e s ' 
I m p l e m e n t i n g such p o l i c i e s i s c l e a r i n some of t h e w a t e r 
s h o r t a g e s s t a t e s i n t h e w e s t e r n p a r t of t h e U n i t e d S t a t e s , such a s 
A r i z o n a , C a l i f o r n i a , and U t a h . 
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e x p e r i e n c e i n u t i l i z i n g w a t e r r e s o u r c e s i n f a r m i n g , 
p a r t i c u l a r l y i n a r i d r e g i o n s a n d how t h e y c o p e w i t h t h e 
p r o b l e m o f w a t e r s c a r c i t y , a n d w h i c h t e c h n o l o g i e s t h e y u s e t o 
m i n i m i z e t h e l o s s o f w a t e r i n i r r i g a t i o n . I r r i g a t i o n 
e q u i p m e n t , s u c h a s t h e d r i p s y s t e m , 5 2 t h a t h a s m i n i m u m l o s s 
o f w a t e r s h o u l d b e i n t r o d u c e d , a n d t h e f l o o d s y s t e m o f 
i r r i g a t i o n e s p e c i a l l y i n t h e a r i d a r e a s w h e r e h i g h e v a p o r a t i o n 
a n d e v a p o t r a n s p i r a t i o n o c c u r a s a r e s u l t o f h i g h t e m p e r a t u r e 
s h o u l d b e a v o i d e d . F u r t h e r , t h i s i n f o r m a t i o n s h o u l d b e m a d e 
a c c e s s i b l e a n d c o n v e y e d t o u s e r s t h r o u g h t r a i n i n g a n d 
d e m o n s t r a t i o n s e s s i o n s . I n a d d i t i o n , r e c y c l e d w a t e r p a r t i a l l y 
i n a g r i c u l t u r e , s u c h a s i r r i g a t i n g f o r a g e s a n d a n i m a l f o o d ­
s t u f f , s h o u l d b e u s e d . 5 3 R e c y c l e d w a t e r t h a t d o e s n o t f i t 
t h e s a f e p o t a b l e c r i t e r i a f o r h u m a n s c o u l d b e u s e d f o r a n i m a l s 
o r f o r o u t d o o r u s e s s u c h a s l a w n a n d g a r d e n i r r i g a t i o n . 
V i e w e d f r o m t h e s u p p l y s i d e f o r a s o l u t i o n t o t h e 
p r o b l e m , o n e c o u l d r e c o m m e n d s u c h p r o g r a m s a s u t i l i z i n g a l l 
t h e s t o r m w a t e r d u r i n g t h e w i n t e r t i m e b y i m p r o v i n g t h e 
e x i s t i n g d a m s t h r o u g h i n c r e a s i n g t h e i r c a p a c i t i e s , o r b u i l d i n g 
n e w d a m s i n a r e a s w h e r e i t i s f e a s i b l e , t h e n u s i n g s o m e o f 
t h e s e w a t e r s , p a r t i c u l a r l y o f t h o s e b u i l t i n t h e d e s e r t a r e a , 
52 • • i • 
The d r i p s y s t e m h a s been i n t r o d u c e d i n J o r d a n and i s b e i n g u s e d 
by f a r m e r s i n t h e J o r d a n V a l l e y . A l s o , I s r a e l i s c o n s i d e r e d t o be a 
l e a d i n g c o u n t r y i n d e v e l o p i n g and u s i n g such s y s t e m i n t h e a g r i c u l t u r e . 
T h i s e x p e r t i s e may be expanded t o J o r d a n somet imes i n t h e f u t u r e , 
e s p e c i a l l y a s t h e p e a c e p r o c e s s p r o c e e d s , and d e v e l o p r e g i o n a l c o o p e r a t i o n 
i n t h e a r e a of u t i l i z i n g w a t e r r e s o u r c e s , p a r t i c u l a r l y i n a g r i c u l t u r e , 
s i n c e b o t h c o u n t r i e s f a c e a p o t e n t i a l p r o b l e m i n t h e i r w a t e r r e s o u r c e s . 
5 3
 J o r d a n h a s i n t r o d u c e d t h e u s e of r e c y c l e d w a t e r i n a g r i c u l t u r e 
on a l i m i t e d s c a l e . 
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52 The drip system has been introduced in Jordan and is being used 
by farmers in the Jordan Valley. Also, Israel is considered to be a 
leading country in developing and using such system in the agriculture. 
This expertise may be expanded to Jordan sometimes in the future, 
especially as the peace process proceeds, and develop regional cooperation 
in the area of utilizing water resources, particularly in agriculture, 
since both countries face a potential problem in their water resources. 
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  s l .
2 0 3 
t o r e p l e n i s h u n d e r g r o u n d a q u i f e r s . O t h e r w i s e , m o s t o f w a t e r 
c o l l e c t e d d u r i n g w i n t e r s t o r m s w i l l b e l o s t t o t h e e v a p o r a t i o n 
d u e t o t h e h i g h t e m p e r a t u r e d u r i n g s u m m e r t i m e s . A l s o t h e 
w a t e r d e l i v e r y n e t w o r k s s h o u l d b e i n s p e c t e d , t h e p a r t s t h a t 
a r e a g i n g r e p l a c e d , 5 4 a n d t h e w a t e r m e t e r s y s t e m f i x e d i n 
o r d e r t o c u r t a i l t h e q u a n t i t y o f w a t e r n o t . b e i n g p a i d f o r a n d 
t o g e t a b e t t e r i d e a o f t h e q u a n t i t y o f w a t e r t h a t i s b e i n g 
u s e d i n t h e e c o n o m y . 
R e c y c l e d w a t e r c o u l d b e u s e d i n r e p l e n i s h i n g t h e 
u n d e r g r o u n d a q u i f e r s t o i n c r e a s e t h e w a t e r t a b l e s , a s a n o t h e r 
w a y o f i n c r e a s i n g t h e a v a i l a b l e w a t e r s u p p l y . 
I n c r e a s i n g w a t e r s u p p l y may b e a c h i e v e d b y s h a r i n g 
t e c h n o l o g i e s i n h a r n e s s i n g w a t e r r e s o u r c e s , a n d t h e 
p o s s i b i l i t y o f u s i n g c l o u d s e e d i n g t e c h n i q u e s o n a r e g i o n a l 
l e v e l . I n a d d i t i o n , t h e s u p p l y o f w a t e r m a y b e a u g m e n t e d b y 
s t u d y i n g t h e f e a s i b i l i t y o f d e s a l i n a t i o n , a n d t h e u s e o f s o l a r 
e n e r g y a s a s o u r c e o f m i n i m i z i n g t h e c o s t o f s u c h t e c h n o l o g y . 
A n o t h e r p o s s i b i l i t y o f i n c r e a s i n g w a t e r s u p p l y i s t h r o u g h 
i m p o r t i n g w a t e r f r o m n e i g h b o r i n g c o u n t r i e s who h a v e e x c e s s o r 
w e l l - e n d o w e d i n t h e i r s u p p l i e s , a n d w h o a r e w i l l i n g t o 
In J o r d a n , a c c o r d i n g t o t h e f i l e s of t h e M i n i s t r y of Water and 
I r r i g a t i o n , w a t e r l o s s e s from a g i n g c o n n e c t i o n s and n e t w o r k s was e s t i m a t e d 
a t a b o u t 25 p e r c e n t i n 1 9 8 5 . However, t h e w a t e r l o s s e s p r o b l e m i s n o t o n l y 
t h e c a s e i n J o r d a n , i t can a l s o be s e e n i n o t h e r d e v e l o p i n g n a t i o n s . For 
e x a m p l e , Munas inghe (1992) agues t h a t i n Egyp t , due t o i t s a g i n g n e t w o r k s , 
w a t e r l o s s e s i n some a r e a s r e a c h more t h a n 60 p e r c e n t of i t s g r o s s 
p r o d u c t i o n . He a l s o added t h a t i n o t h e r a r e a s such a s Buenos A i r e s , 
Managua, and Mexico C i t y , t h e w a t e r l o s s e s r e a c h a r o u n d 50 p e r c e n t . While 
n o r m a l l y , t h e a v e r a g e w a t e r l o s s e s s h o u l d be be low 20 p e r c e n t of g r o s s 
p r o d u c t i o n , and t h e l e v e l of e c o n o m i c a l l y o p t i m a l l o s s s h o u l d be a s low as 
10 p e r c e n t . 
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e x c h a n g e s u c h p r e c i o u s r e s o u r c e . 
I t i s v i t a l f o r J o r d a n t o r e a c h a n a g r e e m e n t w i t h t h e 
o t h e r r i p a r i a n s t a t e s o n t h e d i s p u t e o v e r w a t e r r i g h t s i n t h e 
J o r d a n R i v e r b a s i n . S o l v i n g t h i s i s s u e w i l l a u g m e n t J o r d a n ' s 
w a t e r s u p p l y w i t h a d d i t i o n a l q u a n t i t y o f a b o u t 3 6 7 t o 3 7 7 
m i l l i o n c u b i c m e t e r s a n n u a l l y . 5 5 
I t i s a l s o i m p o r t a n t f o r J o r d a n t o u p d a t e t h e 
a v a i l a b i l i t y o f i t s w a t e r r e s o u r c e s , a n d t o s e e i f t h e r e a r e 
o t h e r s o u r c e s t h a t m a y b e t a p p e d i n t h e f u t u r e . 
O n e w a y o f a p p r o a c h i n g a s o l u t i o n t o t h e p r o b l e m o f w a t e r 
s h o r t a g e s i s t o s e e k w h a t i s c a l l e d a n i n s u r a n c e p a i d b y t h e 
e x i s t i n g g e n e r a t i o n s f o r t h e f u t u r e g e n e r a t i o n s ; t h a t i s , 
w a t e r c o n s u m p t i o n s h o u l d b e r e d u c e d n o w a n d s t o r e d f o r f u t u r e 
u s e u n d e r c o n d i t i o n s o f d r o u g h t o r o t h e r u n f o r e s e e n s i t u a t i o n s 
s u c h a s t h a t w h i c h o c c u r r e d d u r i n g t h e 1 9 9 0 / 1 9 9 1 G u l f W a r w h e n 
w a v e s o f r e f u g e e s f r o m d i f f e r e n t n a t i o n a l i t i e s f l e d i n t o 
J o r d a n a n d e x e r t e d u n f o r e s e e n p r e s s u r e s o n t h e e c o n o m y 
i n c l u d i n g w a t e r r e s o u r c e s . I f we a s s u m e , f o r i n s t a n c e , t h a t 
t h e p r o b a b i l i t y o f t h e d r o u g h t c y c l e , b a s e d o n p r e v i o u s 
i n f o r m a t i o n , i s e v e r y f o u r y e a r s , t h e n t h i s s i t u a t i o n c o u l d b e 
a p p r o a c h e d t h r o u g h c o n s e r v a t i o n i n t h e u s e o f w a t e r t h r o u g h o u t 
t h e e c o n o m y . T h i s c a n b e a c h i e v e d a l s o b y d e c r e a s i n g t h e l e v e l 
o f p u m p i n g o f u n d e r g r o u n d w a t e r , o r w i t h d r a w l e s s w a t e r f r o m 
5 5
 J o r d a n c u r r e n t l y u s e a b o u t 100 t o 110 m i l l i o n c u b i c m e t e r s from 
Yarmouk R i v e r and n o t h i n g from t h e J o r d a n R i v e r . However, a c c o r d i n g t o t h e 
J o h n s t o n P l a n , t h e J o r d a n a l l o t m e n t of w a t e r from t h e Yarmouk R i v e r were 
377 m i l l i o n c u b i c m e t e r s and from t h e J o r d a n R i v e r were 100 m i l l i o n c u b i c 
m e t e r s (Cowel l 1 9 9 3 ) . 
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t h e r e s e r v o i r s i n o r d e r t o a c c u m u l a t e f o r c o n d i t i o n s w h e n i t 
b e c o m e s s c a r c e . I n o t h e r w o r d s , we n e e d t o a p p l y w a t e r 
r a t i o n i n g p o l i c y a h e a d o f t i m e s o t h a t w h e n t h e d r o u g h t c y c l e 
a p p r o a c h e s we w i l l b e p r e p a r e d . 
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To c o n v e r t M u l t i p l y b y To o b t a i n 
A r e a : 
s q u a r e m e t e r s 1 5 5 0 . 0 s q u a r e i n c h 
10 . 7 6 s q u a r e f e e t 
1 . 1 9 6 s q u a r e y a r d s 
3 . 8 6 x 1 0 " 7 s q u a r e m i l e s 
2 . 4 7 x 1 0 - 4 a c r e 
1 . 0 x 1 0 " 4 h e c t a r e ( h a ) 
h e c t a r e ( h a ) 1 . ,0 x 1 0 4 s q u a r e m e t e r s 
1 . 0 7 6 x 1 0 5 s q u a r e f e e t 
1 . 1 9 6 x 1 0 4 s q u a r e y a r d s 
3 . 8 6 1 x 1 0 - 3 s q u a r e m i l e s 
2 . 4 7 a c r e 
10 . 0 d u n u m s 
d u n u m ( d u . ) 1 . .0 x 1 0 3 s q u a r e m e t e r s 
0 . 1 0 h e c t a r e ( h a ) 
0 . 0 2 4 7 a c r e 
m i l l i m e t e r (mm) 0 . 0 3 9 4 i n c h 
c e n t i m e t e r (cm) 0 . 3 9 3 7 i n c h 
m e t e r (m) 3 9 . 3 7 i n c h 
3 . 2 8 f e e t 
1 . 0 9 4 y a r d ( y d ) 
6 . 2 1 x 1 0 " 4 m i l e 
k i l o m e t e r (km) 3 2 8 1 . 0 f e e t 
0 . 6 2 1 m i l e 
1 . 0 x 1 0 3 m e t e r 
V o l u m e : 
c u b i c m e t e r (CM) 6 . 1 0 2 3 x 1 0 4 c u b i c i n c h 
3 5 . 2 8 8 c u b i c f e e t 
2 6 4 . 1 7 g a l l o n s 
8 . 1 x 1 0 " 4 a c r e - f e e t 
1 . 0 x 1 0 3 l i t e r s 
a c r e - f e e t ( a c - f t . ) 1 2 3 4 . 5 7 c u b i c m e t e r s 
3 . 2 6 x 1 0 5 g a l l o n s 
1 . 2 3 4 5 7 x 1 0 6 l i t e r s 
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A b b a s A . T . , B . M. 1 9 8 2 . T h e G a n g e s w a t e r s d i s p u t e . New D e l h i : 
V i k a s P u b l i s h i n g H o u s e PVT L t d . 
A b u R i z a i z a , O m a r S . 1 9 9 1 . R e s i d e n t i a l w a t e r u s a g e : A c a s e 
s t u d y o f t h e m a j o r c i t i e s o f t h e w e s t e r n r e g i o n o f S a u d i 
A r a b i a . W a t e r R e s o u r c e s R e s e a r c h 2 7 , n o . 5 ( M a y ) : 6 6 7 -
6 7 1 . 
A l t a f , M i r A n j u m , D a l e W h i t t i n g t o n , H a r o o n J a m a l , a n d V . K e r r y 
S m i t h . 1 9 9 3 . R e t h i n k i n g r u r a l w a t e r s u p p l y p o l i c y i n t h e 
P u n j a b , P a k i s t a n . W a t e r R e s o u r c e s R e s e a r c h 2 9 , n o . 7 
( J u l y ) : 1 9 4 3 - 1 9 5 4 . 
A m e r i c a n F r i e n d s o f t h e M i d d l e E a s t , I n c . 1 9 6 4 . T h e J o r d a n 
w a t e r p r o b l e m : An a n a l y s i s a n d s u m m a r y o f a v a i l a b l e 
d o c u m e n t s . W a s h i n g t o n , D . C . : A m e r i c a n F r i e n d s o f t h e 
M i d d l e E a s t , I n c . 
A n d e r s o n , E w a n W. 1 9 8 7 . W a t e r r e s o u r c e s a n d b o u n d a r i e s i n t h e 
M i d d l e E a s t . I n B o u n d a r i e s a n d S t a t e T e r r i t o r y i n t h e 
M i d d l e E a s t a n d N o r t h A f r i c a , e d . G e r a l d H . B l a k e a n d 
R i c h a r d N . S c h o f i e l d , 8 5 - 9 8 . G a l l i p o l i H o u s e , T h e 
C o t t o n s , O u t w e l l , W i s b e c h , C a m b r i d g e s h i r e , E n g l a n d : 
M i d d l e E a s t a n d N o r t h A f r i c a n S t u d i e s P r e s s , L t d . 
. 1 9 8 8 . W a t e r : T h e n e x t s t r a t e g i c r e s o u r c e . I n T h e 
P o l i t i c s o f S c a r c i t y : W a t e r i n t h e M i d d l e E a s t , e d . J o y c e 
R . S t a r r a n d D a n i e l C . S t o l l , 1 - 2 1 . B o u l d e r , L o n d o n : 
W e s t v i e w P r e s s . 
A n d e r s o n , T h o m a s C . 1 9 7 2 . W a t e r r e s o u r c e s p l a n n i n g t o s a t i s f y 
g r o w i n g d e m a n d s i n a n u r b a n i z i n g ; a g r i c u l t u r a l r e g i o n . 
L o g a n : U t a h S t a t e U n i v e r s i t y , U t a h w a t e r r e s e a r c h 
l a b o r a t o r y . C o l l e g e o f E n g i n e e r i n g . ( A p r i l ) . 
B a l b e s i , M u ' t a z , a n d Mohammed B e n i - H a n i . 1 9 9 0 . W a t e r r e s o u r c e s 
a n d i t s u s e s i n J o r d a n . I n T h e A r a b C o u n t r i e s ' W a t e r 
R e s o u r c e s a n d i t s S t r a t e g i c I m p o r t a n c e : P r o c e e d i n g s o f 
C o n f e r e n c e o n A r a b c o u n t r i e s ' w a t e r r e s o u r c e s h e l d i n 
Amman 2 - 4 A p r i l 1 9 8 9 , ( i n A r a b i c ) , e d i t e d b y Mohammed 
A d n a n a l - B a k h e i t a n d E l i a s S a l a m e h 3 5 - 1 0 1 . Amman, J o r d a n : 
T h e U n i v e r s i t y o f J o r d a n P r e s s . 
B a r g u r , J o n a . 1 9 7 2 . D y n a m i c m u l t i s e c t o r p r o g r a m m i n g a p p r o a c h 
t o r e g i o n a l w a t e r r e s o u r c e m a n a g e m e n t . W a t e r R e s o u r c e s 
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R e s e a r c h 8 , n o . 4 ( A u g u s t ) : 8 0 1 - 8 1 7 . 
B a r g u r , J o n a , a n d P . H. M c G a u h e y . 1 9 6 9 . E c o n o m i c e v a l u a t i o n o f 
w a t e r , P a r t V I : A d y n a m i c i n t e r r e g i o n a l i n p u t - o u t p u t 
p r o g r a m m i n g m o d e l o f t h e C a l i f o r n i a a n d w e s t e r n s t a t e s 
w a t e r e c o n o m y . B e r k e l e y : U n i v e r s i t y o f C a l i f o r n i a , 
B e r k e l e y , S a n i t a r y E n g i n e e r i n g R e s e a r c h L a b o r a t o r y , W a t e r 
R e s o u r c e s C e n t e r , C o n t r i b u t i o n n o . 1 2 8 . ( J u n e ) . 
B a u m , C h r i s t o p h e r F . , J o h n M. M u n r o , a n d G u s t a v S c h a c h t e r . 
1 9 9 0 . S t r u c t u r a l c h a n g e a n d e c o n o m i c d e v e l o p m e n t i n 
s o u t h e r n I t a l y . T h e J o u r n a l o f D e v e l o p m e n t S t u d i e s 2 7 , 
n o . 1 ( O c t o b e r ) : 5 4 - 7 1 . 
B a u m a n n , D u a n e D . , a n d Y a c o v Y. H a i m e s , e d s . 1 9 8 8 . T h e r o l e o f 
s o c i a l a n d b e h a v i o r a l s c i e n c e s i n w a t e r r e s o u r c e s 
p l a n n i n g a n d m a n a g e m e n t . New Y o r k : A m e r i c a n S o c i e t y o f 
C i v i l E n g i n e e r s . 
B e a u m o n t , P e t e r . 1 9 8 9 . E n v i r o n m e n t a l m a n a g e m e n t a n d 
d e v e l o p m e n t i n d r y l a n d s . L o n d o n a n d New Y o r k : R o u t l e d g e . 
B e a u m o n t , P e t e r , a n d K e i t h M c L a c h l a m , e d s . 1 9 8 5 . A g r i c u l t u r a l 
d e v e l o p m e n t i n t h e M i d d l e E a s t . C h i c h e s t e r , New Y o r k , 
S i n g a p o r e : J o h n W i l e y a n d S o n s . 
B e r k , R i c h a r d A . , C . J . L a C i v i t a , K a t h e r i n e S r e d l , a n d T h o m a s 
F . C o o l e y , e d s . 1 9 8 1 . W a t e r s h o r t a g e : L e s s o n s i n 
c o n s e r v a t i o n f r o m t h e G r e a t C a l i f o r n i a D r o u g h t , 1 9 7 6 -
1 9 7 7 . C a m b r i d g e , M a s s . : A b t B o o k s . 
B i s w a s , A s i t K. 1 9 8 1 . W a t e r f o r t h e t h i r d w o r l d . F o r e i g n 
A f f a i r s 60 ( F a l l ) : 1 4 8 - 1 6 6 . 
B l a i r , P e t e r D . 1 9 7 9 . M u l t i o b i e c t i v e r e g i o n a l e n e r g y p l a n n i n g : 
A p p l i c a t i o n t o t h e e n e r g y p a r k c o n c e p t . B o s t o n , T h e 
H a g u e , L o n d o n : M a r t i n u s N i j h o f f P u b l i s h i n g . 
B l a t t e n b e r g e r , G a i l R . , a n d G e o r g e R . M o o r e . 1 9 7 6 . An i n t e g e r 
p r o g r a m m i n g a n a l y s i s o f a l t e r n a t i v e C h u r c h i l l R i v e r 
d i v e r s i o n s . W i n n i p e g , M a n i t o b a : U n i v e r s i t y o f M a n i t o b a , 
T h e A g a s s i z C e n t e r , R e s e a r c h n o . 1 0 . 
B l i t z e r , C h a r l e s R . , P e t e r B . C l a r k , a n d L a n c e T a y l o r , e d s . 
1 9 7 5 . E c o n o m y - w i d e m o d e l s a n d d e v e l o p m e n t p l a n n i n g . 
L o n d o n , New Y o r k : O x f o r d U n i v e r s i t y P r e s s . 
B o h m , R o b e r t A . , T i m o t h y J . E s s e n b u r g , a n d W i l l i a m F . F o x . 
1 9 9 3 . S u s t a i n a b i l i t y o f p o t a b l e w a t e r s e r v i c e s i n t h e 
P h i l i p p i n e s . W a t e r R e s o u r c e s R e s e a r c h 2 9 , n o . 7 ( J u l y ) : 
1 9 5 5 - 1 9 6 3 . ~ " 
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B r a d l e y , I v e r E . 1 9 6 7 . U t a h i n t e r i n d u s t r y s t u d y : An i n p u t -
o u t p u t a n a l y s i s . U t a h E c o n o m i c a n d B u s i n e s s R e v i e w 2 7 , 
n o . 7 ( J u l y - A u g u s t ) : 1 - 1 3 . 
B r a d l e y , I v e r E . , a n d J . P . G a n d e r . 1 9 6 8 . T h e e c o n o m i c s o f 
w a t e r a l l o c a t i o n i n U t a h : An i n p u t - o u t p u t a n a l y s i s . S a l t 
L a k e C i t y : U n i v e r s i t y o f U t a h , B u r e a u o f E c o n o m i c s a n d 
B u s i n e s s R e s e a r c h . 
B r a j e r , V i c t o r , a n d Wade E . M a r t i n . 1 9 8 9 . A l l o c a t i n g a 
' s c a r c e ' r e s o u r c e , w a t e r i n t h e w e s t : M o r e m a r k e t - l i k e 
i n c e n t i v e s c a n e x t e n d s u p p l y , b u t c o n s t r a i n t s d e m a n d 
e q u i t a b l e p o l i c i e s . A m e r i c a n J o u r n a l o f E c o n o m i c s a n d 
S o c i o l o g y 4 8 , n o . 3 ( J u l y ) : 2 5 9 - 2 7 1 . 
B r a m s , M a r v i n . 1 9 7 1 . P r i c i n g p o l i c i e s o f t h e w a t e r i n d u s t r y : 
a c a s e s t u d y o f n o r t h e r n New C a s t l e c o u n t y , D e l a w a r e . 
E c o n o m i c a n d B u s i n e s s B u l l e t i n 2 3 , n o . 3 : 3 7 - 4 2 . 
B r o o k s h i r e , D a v i d S . , a n d D a l e W h i t t i n g t o n . 1 9 9 3 . W a t e r 
r e s o u r c e s i s s u e s i n t h e d e v e l o p i n g c o u n t r i e s . W a t e r 
R e s o u r c e s R e s e a r c h 2 9 , n o . 7 ( J u l y ) : 1 8 8 3 - 1 8 8 8 . 
B u l m e r - T h o m a s , V . 1 9 8 2 . I n p u t - o u t p u t a n a l y s i s i n d e v e l o p i n g 
c o u n t r i e s : S o u r c e s , m e t h o d s a n d a p p l i c a t i o n s . C h i c h e s t e r , 
New Y o r k , B r i s b a n e , T o r o n t o , S i n g a p o r e : J o h n W i l e y & S o n s 
L t d . 
C a p o n e r a , D a n t e A . 1 9 5 4 . W a t e r l a w s i n M o s l e m c o u n t r i e s . FAO 
D e v e l o p m e n t p a p e r n o . 4 3 , R o m e , I t a l y , ( M a r c h ) . 
C a r t e r , A n n e P . 1 9 7 0 . S t r u c t u r a l c h a n g e i n t h e A m e r i c a n 
e c o n o m y . C a m b r i d g e , M a s s . : H a r v a r d U n i v e r s i t y P r e s s . 
C a r t e r , A n n e P . , a n d A . B r o d y , e d s . 1 9 7 2 . I n p u t - o u t p u t 
t e c h n i q u e s : P r o c e e d i n g s o f t h e f i f t h I n t e r n a t i o n a l 
C o n f e r e n c e o n I n p u t - O u t p u t T e c h n i q u e s h e l d i n G e n e v a 
J a n u a r y 1 9 7 1 . A m s t e r d a m , L o n d o n : N o r t h - H o l l a n d P u b l i s h i n g 
C o m p a n y , a n d A m e r i c a n E l s e v i e r P u b l i s h i n g C o . , I n c . - N e w 
Y o r k . 
C a r t e r , H . 0 . , a n d D . I r e r i . 1 9 7 0 . L i n k a g e o f C a l i f o r n i a -
A r i z o n a i n p u t - o u t p u t m o d e l s t o a n a l y z e w a t e r t r a n s f e r 
p a t t e r n s . I n A p p l i c a t i o n s o f I n p u t - O u t p u t A n a l y s i s : 
P r o c e e d i n g s o f t h e f o u r t h I n t e r n a t i o n a l C o n f e r e n c e o n 
I n p u t - O u t p u t T e c h n i q u e s h e l d i n G e n e v a 8 - 1 2 J a n u a r y 19 6 8 , 
e d i t e d b y A . P . C a r t e r a n d A . B r o d y , V o l . 2 , 1 3 9 - 1 6 7 . 
A m s t e r d a m , L o n d o n : N o r t h - H o l l a n d P u b l i s h i n g C o m p a n y . 
C a s w e l l , M a r g r i e t , E r i k L i c h t e n b e r g , a n d D a v i d Z i l b e r m a n . 
1 9 9 0 . T h e e f f e c t s o f p r i c i n g p o l i c i e s o n w a t e r 
c o n s e r v a t i o n a n d d r a i n a g e . A m e r i c a n J o u r n a l o f 
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A g r i c u l t u r a l E c o n o m i c s 7 2 , n o . 4 ( N o v e m b e r ) : 8 8 3 - 8 9 0 . 
C a s w e l l , M a r g r i e t F . , a n d D a v i d Z i l b e r m a n . 1 9 9 0 . M a n a g i n g 
C a l i f o r n i a ' s w a t e r i n t h e l o n g r u n . C o n t e m p o r a r y P o l i c y 
I s s u e s 8 , n o . 4 ( O c t o b e r ) : 9 2 - 1 0 5 . 
C e n t r a l B a n k o f J o r d a n ( C B J ) . 1 9 8 8 . T w e n t y f i f t h a n n u a l 
r e p o r t . [Amman, J o r d a n ] : C e n t r a l B a n k o f J o r d a n ( C B J ) . 
. 1 9 8 9 . D e p a r t m e n t o f r e s e a r c h a n d s t u d i e s . Y e a r l y 
s t a t i s t i c a l s e r i e s ( 1 9 6 4 - 1 9 8 9 ) : S p e c i a l i s s u e . [Amman, 
J o r d a n ] : C e n t r a l B a n k o f J o r d a n ( C B J ) . D e p a r t m e n t o f 
R e s e a r c h a n d S t u d i e s . ( O c t o b e r ) . 
. 1 9 9 0 . T w e n t y s e v e n t h a n n u a l r e p o r t . [Amman, J o r d a n ] : 
C e n t r a l B a n k o f J o r d a n ( C B J ) . 
. 1 9 9 1 . M o n t h l y s t a t i s t i c a l b u l l e t i n . [Amman, J o r d a n ] : 
C e n t r a l B a n k o f J o r d a n ( C B J ) . 
C h a r n o c k , A n n e . 1 9 8 4 . W a t e r r e s o u r c e s : S t r a t e g i c c o n c e r n s 
s p e e d s e a r c h f o r n e w a n s w e r s . M i d d l e E a s t E c o n o m i c D i g e s t 
(MEED) , 10 A u g u s t , 2 7 - 3 7 . ~~ ~~ 
C l a r k , R o b e r t M . , a n d H a y n e s C . G o d d a r d . 1 9 7 4 . P r i c i n g f o r 
w a t e r s u p p l y : I t s i m p a c t o n s y s t e m s m a n a g e m e n t . 
C i n c i n n a t i : N a t i o n a l E n v i r o n m e n t a l R e s e a r c h C e n t e r , U. S . 
E n v i r o n m e n t a l P r o t e c t i o n A g e n c y , ( A p r i l ) . 
C l y d e , C a l v i n G . , A l t o n B . K i n g , a n d J a y C . A n d e r s e n . 1 9 7 1 . 
A p p l i c a t i o n o f o p e r a t i o n s r e s e a r c h t e c h n i q u e s f o r 
a l l o c a t i o n o f w a t e r r e s o u r c e s i n U t a h . L o g a n : U t a h S t a t e 
U n i v e r s i t y , U t a h w a t e r r e s e a r c h l a b o r a t o r y , c o l l e g e o f 
e n g i n e e r i n g . ( S e p t e m b e r ) . 
C o c h r a n , R i c h a r d , a n d A r t h u r W. C o t t o n . 1 9 8 5 . M u n i c i p a l w a t e r 
d e m a n d s t u d y , O k l a h o m a C i t y a n d T u l s a , O k l a h o m a . W a t e r 
R e s o u r c e s R e s e a r c h 2 1 , n o . 7 ( J u l y ) : 9 4 1 - 9 4 3 . 
C o c k l i n , C . | M. H a r t e , a n d S . L o n e r g a n . 1 9 8 9 . P a t t e r n s o f 
c h a n g e i n t h e u s e o f e n e r g y i n t h e New Z e a l a n d e c o n o m y . 
E n v i r o n m e n t a n d P l a n n i n g A 2 1 , n o . 9 ( S e p t e m b e r ) : 1 1 4 1 -
1 1 5 6 . "~ 
C o o n e , T i m , S a r a O ' N i e l , a n d I a n M e a d o w s . 1 9 8 1 . W a t e r 
p o l i t i c s . T h e M i d d l e E a s t ( F e b r u a r y ) : 4 7 - 5 4 . 
C o w e l l , A l a n . 1 9 9 3 . H u r d l e t o p e a c e : P a r t i n g t h e M i d e a s t ' s 
w a t e r s . New Y o r k T i m e s , 10 O c t o b e r . 
D a r r , P . , S . L . F e l d m a n , a n d C h . K a m e n . 1 9 7 6 . T h e D e m a n d f o r 
u r b a n w a t e r . L e i d e n : M a r t i n u s N i j h o f f S o c i a l S c i e n c e s 
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D i v i s i o n . 
D a v i s , H. C r a i g . 1 9 6 9 . I n t e r r e g i o n a l p r o d u c t i o n a n d w a t e r 
r e s o u r c e d e p e n d e n c i e s a m o n g t h e w e s t e r n s t a t e s . W e s t e r n 
E c o n o m i c J o u r n a l 7 , n o . 1 ( M a r c h ) : 2 7 - 4 0 . 
D e a n , R o b e r t B . , a n d E b b a L u n d . 1 9 8 1 . W a t e r r e u s e : P r o b l e m s 
a n d s o l u t i o n s . L o n d o n , New Y o r k , T o r o n t o , S y d n e y , 
S a n F r a n c i s c o : A c a d e m i c P r e s s . 
D e m e t r i a d e s , E . I . , a n d D . A . P e t r o n d a s , e d s . 1 9 8 9 . I n p u t -
o u t p u t a p p l i c a t i o n s f o r C y p r u s : P r o c e e d i n g s o f t h e 
s y m p o s i u m o n I n p u t - O u t p u t T a b l e s , 1 9 8 8 . R e s e a r c h P a p e r s 
a n d R e p o r t s : S e r i e s 2 , R e p o r t n o . 1 3 . C y p r u s : D e p a r t m e n t 
o f S t a t i s t i c s a n d R e s e a r c h , M i n i s t r y o f F i n a n c e . 
D e p a r t m e n t o f S t a t i s t i c s ( D O S ) , J o r d a n . 1 9 8 9 . S t a t i s t i c a l 
y e a r b o o k 1 9 8 9 , n o . 4 0 . Amman, J o r d a n : G o v e r n m e n t P r i n t i n g 
O f f i c e . 
D e p a r t m e n t o f W a t e r R e s o u r c e s . 1 9 8 0 . M e a s u r i n g t h e e c o n o m i c 
i m p a c t s : T h e a p p l i c a t i o n o f i n p u t - o u t p u t a n a l y s i s t o 
C a l i f o r n i a w a t e r r e s o u r c e s p r o b l e m s . S t a t e o f C a l i f o r n i a : 
T h e R e s o u r c e s A g e n c y , B u l l e t i n 2 1 0 , ( M a r c h ) . 
D o r f m a n , R o b e r t . 1 9 5 4 . T h e n a t u r e a n d s i g n i f i c a n c e o f i n p u t -
o u t p u t . T h e R e v i e w o f E c o n o m i c s a n d S t a t i s t i c s 3 6 , n o . 2 
(May) : 1 2 1 - 1 3 3 . ' " " 
D o r f m a n , R o b e r t , P a u l A . S a m u e l s o n , a n d R o b e r t M. S o l o w . 1 9 5 8 . 
L i n e a r p r o g r a m m i n g a n d e c o n o m i c a n a l y s i s . New Y o r k , 
T o r o n t o , a n d L o n d o n : M c G r a w - H i l l B o o k C o m p a n y , I n c . 
E l e i s h , G a m a l E . 1 9 6 7 . T h e i n p u t - o u t p u t m o d e l i n a d e v e l o p i n g 
e c o n o m y : E g y p t . I n S t r u c t u r a l i n t e r d e p e n d e n c e a n d 
e c o n o m i c d e v e l o p m e n t : P r o c e e d i n g s o f a n I n t e r n a t i o n a l 
C o n f e r e n c e o n I n p u t - O u t p u t T e c h n i q u e s h e l d i n G e n e v a 
S e p t e m b e r 1 9 6 1 , e d i t e d b y T i b o r B a r n a , W i l l i a n I . 
A b r a h a m , a n d Z o l t a n K e n e s s e y 1 9 9 - 2 2 3 . L o n d o n , M e l b o u r n e , 
T o r o n t o , M a c m i l l a n a n d New Y o r k : S t . M a r t i n ' s P r e s s . 
E l k i l a n i , M o h a m e d A b d u l k a r i m . 1 9 8 8 . An e v a l u a t i o n o f 
a g r i c u l t u r a l w a t e r p r o b l e m s i n L i b y a a s a f f e c t e d b y 
g o v e r n m e n t p o l i c i e s . P h . D . d i s s . , T h e U n i v e r s i t y o f T e x a s 
A t D a l l a s , D a l l a s , T e x a s . 
E n g e l b e r t , E r n e s t A . , a n d Ann F o l e y S c h e u r i n g , e d s . 1 9 8 2 . 
C o m p e t i t i o n f o r C a l i f o r n i a w a t e r : A l t e r n a t i v e 
r e s o l u t i o n s . B e r k e l e y , L o s A n g e l e s & L o n d o n : U n i v e r s i t y 
o f C a l i f o r n i a P r e s s . 
E r d o s i , P a l . 1 9 8 5 . T h e r o l e o f e n e r g y i n t e n s i t y i n e c o n o m i c 
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d e v e l o p m e n t . I n L e c t u r e n o t e s i n e c o n o m i c s a n d 
m a t h e m a t i c a l s y s t e m s , e d . A . S m y s h l y a e v , 2 2 1 - 2 2 4 . B e r l i n , 
New Y o r k , T o k y o : S p r i n g e r - V e r l a g . 
F a s s , S . M. 1 9 9 3 . W a t e r a n d p o v e r t y : I m p l i c a t i o n s f o r w a t e r 
p l a n n i n g . W a t e r R e s o u r c e s R e s e a r c h 2 9 , n o . 7 ( J u l y ) : 
1 9 7 5 - 1 9 8 1 . 
F o o d a n d A g r i c u l t u r e O r g a n i z a t i o n o f t h e U n i t e d N a t i o n s ( F A O ) . 
1 9 8 2 . R e g i o n a l s t u d y o n r a i n f e d a g r i c u l t u r e a n d a g r o -
c l i m a t i c i n v e n t o r y o f e l e v e n c o u n t r i e s i n t h e N e a r E a s t 
r e g i o n . R o m e : F o o d a n d A g r i c u l t u r e O r g a n i z a t i o n o f t h e 
U n i t e d N a t i o n s ( F A O ) . 
F r e d e r i c k , K e n n e t h D . , a n d D i a n a C . G i b b o n s , e d s . 1 9 8 6 . S c a r c e 
w a t e r a n d i n s t i t u t i o n a l c h a n g e . W a s h i n g t o n , D . C . : 
R e s o u r c e s f o r t h e F u t u r e , I n c . 
G a r b e r , A n d r a , a n d E l i a s S a l a m e h . 1 9 9 2 . J o r d a n ' s w a t e r 
r e s o u r c e s a n d t h e i r f u t u r e p o t e n t i a l : P r o c e e d i n g s o f t h e 
s y m p o s i u m 2 7 - 2 8 O c t o b e r 1 9 9 1 . Amman, J o r d a n : F r i e d r i c h 
E b e r t S t i f t u n g . 
G i s c h l e r , C h r i s t i a a n E . 1 9 7 9 . W a t e r r e s o u r c e s i n t h e A r a b 
M i d d l e E a s t a n d N o r t h A f r i c a . G a l l i p o l i H o u s e , T h e 
C o t t o n s , O u t w e l l , W i s b e c h , C a m b r i d g e , E n g l a n d : M i d d l e 
E a s t a n d N o r t h A f r i c a n S t u d i e s P r e s s L t d . 
G o u l d , B r i a n W. 1 9 8 6 . T h e i m p a c t s o f s t r u c t u r a l c h a n g e w i t h i n 
a n e c o n o m y o n r e s o u r c e u s e : An i n p u t - o u t p u t a n a l y s i s . 
A p p l i e d E c o n o m i c s 1 8 , n o . 5 ( M a y ) : 4 5 7 - 4 7 7 . 
G o w d y , J o h n M . , a n d J a c k L . M i l l e r . 1 9 8 7 . E n e r g y u s e i n t h e 
U . S . s e r v i c e s e c t o r : An i n p u t - o u t p u t a n a l y s i s . E n e r g y 1 2 , 
n o . 7 ( J u l y ) : 5 5 5 - 5 6 2 . 
G r a y , S . L . , a n d J . R. M c K e a n . 1 9 7 6 . T h e d e v e l o p m e n t o f w a t e r 
m u l t i p l i e r i m p a c t s f r o m i n p u t - o u t p u t a n a l y s i s : An 
e m p i r i c a l e x a m p l e f r o m B o u l d e r , L a r i m e r , a n d W e l d 
C o u n t i e s , C o l o r a d o . W a t e r R e s o u r c e s R e s e a r c h 1 2 , n o . 2 
( A p r i l ) : 1 3 5 - 1 4 0 . " 
H a d d a d i n , M u n t h e r . 1 9 9 0 . W a t e r r e s o u r c e s a n d i t s u s e s i n 
J o r d a n . I n T h e A r a b c o u n t r i e s ' w a t e r r e s o u r c e s a n d i t s 
s t r a t e g i c i m p o r t a n c e : P r o c e e d i n g s o f c o n f e r e n c e o n w a t e r 
r e s o u r c e s i n A r a b c o u n t r i e s h e l d i n Amman 2 - 4 A p r i l 1 9 8 9 , 
e d i t e d b y Mohammed A d n a n a l - B a k h e i t a n d E l i a s S a l a m e h 1 9 -
3 0 , ( i n A r a b i c ) . Amman, J o r d a n : T h e U n i v e r s i t y o f J o r d a n 
P r e s s . 
H a d d a d i n , M u n t h e r . 1 9 9 2 . W a t e r a n d t h e p e a c e p r o c e s s : Two 
p e r s p e c t i v e s — A v i e w f r o m J o r d a n . P o l i c y F o c u s . T h e 
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W a s h i n g t o n I n s t i t u t e f o r N e a r E a s t P o l i c y , R e s e a r c h 
M e m o r a n d u m , n o . 2 0 , ( S e p t e m b e r ) : 1 - 2 0 . 
H a n n o n , B r u c e , a n d T h o m a s B l a z e c k . 1 9 8 4 . T h e m a r g i n a l e n e r g y 
c o s t o f g o o d s a n d s e r v i c e s . E n e r g y S y s t e m s a n d P o l i c y 8 , 
n o . 2 : 8 5 - 1 1 2 . ~ ~ " ~ 
H a r t m a n , L . M. 1 9 6 5 . T h e i n p u t - o u t p u t m o d e l a n d r e g i o n a l w a t e r 
m a n a g e m e n t . J o u r n a l o f F a r m E c o n o m i c s 4 7 , n o . 5 
( D e c e m b e r ) : 1 5 8 3 - 9 1 . 
H e n d r i c k s , D a v i d W . , a n d R o g e r W. De H a a n . 1 9 7 5 . I n p u t - o u t p u t 
m o d e l i n g i n w a t e r r e s o u r c e s s y s t e m p l a n n i n g . F o r t 
C o l l i n s : C o l o r a d o S t a t e U n i v e r s i t y , D e p a r t m e n t o f C i v i l 
E n g i n e e r i n g , n o . 3 ( N o v e m b e r ) . 
H i r s c h , W e r n e r Z . 1 9 5 9 . I n t e r i n d u s t r y r e l a t i o n s o f a 
m e t r o p o l i t a n a r e a . T h e R e v i e w o f E c o n o m i c s a n d 
S t a t i s t i c s 4 1 , n o . 4 ( N o v e m b e r ) : 3 6 0 - 6 9 . 
. 1 9 6 7 . A p p l i c a t i o n o f i n p u t - o u t p u t t e c h n i q u e s t o 
u r b a n a r e a s . I n S t r u c t u r a l i n t e r d e p e n d e n c e a n d e c o n o m i c 
d e v e l o p m e n t : P r o c e e d i n g s o f a n I n t e r n a t i o n a l C o n f e r e n c e 
o n I n p u t - O u t p u t T e c h n i g u e s h e l d i n G e n e v a , S e p t e m b e r 
1 9 6 1 , e d i t e d b y T i b o r B a r n a W i l l i a n I . A b r a h a m , a n d 
Z o l t a n K e n e s s e y , 1 5 1 - 1 6 8 . L o n d o n , M e l b o u r n e , T o r o n t o , 
M a c m i l l a n , a n d New Y o r k : S t . M a r t i n ' s P r e s s . 
H o w e , C h a r l e s W. 1 9 7 9 . N a t u r a l r e s o u r c e e c o n o m i c s : I s s u e s , 
a n a l y s i s , a n d p o l i c y . New Y o r k , C h i c e s t e r , B r i s b a n e , 
T o r o n t o : J o h n W i l e y a n d S o n s , I n c . 
. , e d . 1 9 8 2 . M a n a g i n g r e n e w a b l e n a t u r a l r e s o u r c e s i n 
d e v e l o p i n g c o u n t r i e s . B o u l d e r , C o l o . : W e s t v i e w P r e s s , 
I n c . 
H o w e , C h a r l e s W . , a n d J o h n A . D i x o n . 1 9 9 3 . I n e f f i c i e n c i e s i n 
w a t e r p r o j e c t d e s i g n a n d o p e r a t i o n i n t h e T h i r d W o r l d : An 
e c o n o m i c p e r s p e c t i v e . W a t e r R e s o u r c e s R e s e a r c h 2 9 , n o . 7 
( J u l y ) : 1 8 8 9 - 9 4 . 
I r e r i , D . , a n d H. 0 . C a r t e r . 1 9 7 0 . C a l i f o r n i a - A r i z o n a e c o n o m i c 
i n t e r d e p e n d e n c e a n d w a t e r t r a n s f e r p a t t e r n s . D a v i s : 
U n i v e r s i t y o f C a l i f o r n i a , C a l i f o r n i a A g r i c u l t u r a l 
E x p e r i m e n t S t a t i o n , G i a n n i n i F o u n d a t i o n o f A g r i c u l t u r a l 
E c o n o m i c s , G i a n n i n i F o u n d a t i o n R e s e a r c h R e p o r t n o . 3 1 3 , 
( O c t o b e r ) . 
I s a r d , W a l t e r . 1 9 6 0 . M e t h o d s o f r e g i o n a l a n a l y s i s : An 
i n t r o d u c t i o n t o r e g i o n a l s c i e n c e . C a m b r i d g e , M a s s . , a n d 
L o n d o n , E n g l a n d : T h e M . I . T . P r e s s . 
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I s s a w i , C h a r l e s . 1 9 8 5 . T h e M i d d l e E a s t i n t h e w o r l d e c o n o m y ; 
A l o n g r a n g e h i s t o r i c a l v i e w . W a s h i n g t o n , D . C . : C e n t e r 
f o r C o n t e m p o r a r y A r a b S t u d i e s , G e o r g e t o w n U n i v e r s i t y . 
J e r m a r , M i l a n K. 1 9 8 7 . W a t e r r e s o u r c e s a n d w a t e r m a n a g e m e n t . 
A m s t e r d a m , O x f o r d , New Y o r k , T o k y o : E l s e v i e r S c i e n c e 
P u b l i s h i n g C o m p a n y , I n c . 
K a l l y , E l i s h a , a n d G i d e o n F i s h e l s o n . 1 9 9 3 . W a t e r a n d p e a c e : 
W a t e r r e s o u r c e s a n d t h e A r a b - I s r a e l i p e a c e p r o c e s s . 
W e s t p o r t , C o n n . , L o n d o n : P r a e g e r . 
K a n a z a w a , M a r k T . 1 9 9 4 . W a t e r s u b s i d i e s , w a t e r t r a n s f e r s , a n d 
e c o n o m i c e f f i c i e n c y . C o n t e m p o r a r y E c o n o m i c P o l i c y 
( F o r m e r l y C o n t e m p o r a r y P o l i c y I s s u e s ) 1 2 , n o . 2 ( A p r i l ) : 
1 1 2 - 2 2 . 
K e l s o , M a u r i c e M . , W i l l i a m E . M a r t i n , a n d L a w r e n c e E . M a c k . 
1 9 7 3 . W a t e r s u p p l i e s a n d e c o n o m i c g r o w t h i n a n a r i d 
e n v i r o n m e n t : An A r i z o n a c a s e s t u d y . T u c s o n , A r i z . : T h e 
U n i v e r s i t y o f A r i z o n a P r e s s . 
K e r r , C h a r l e s , e d . 1 9 8 9 . C o m m u n i t y w a t e r d e v e l o p m e n t . L o n d o n : 
I n t e r m e d i a t e T e c h n o l o g y P u b l i c a t i o n s , L t d . 
K h o u r i , R a m i G. 1 9 8 1 . T h e J o r d a n V a l l e y : L i f e a n d s o c i e t y 
b e l o w s e a l e v e l . L o n d o n a n d New Y o r k : L o n g m a n . 
K i n d l e r , J . , a n d C . S . R u s s e l l , e t a l . e d s . 1 9 8 4 . M o d e l i n g 
w a t e r d e m a n d s . L o n d o n , New Y o r k , T o k y o : A c a d e m i c P r e s s 
I n c . ( L o n d o n ) L t d . 
K o l a r s , J o h n . 1 9 9 0 . T h e c o u r s e o f w a t e r i n t h e A r a b M i d d l e 
E a s t . A m e r i c a n A r a b A f f a i r s , n o . 3 3 ( S u m m e r ) : 5 7 - 6 8 . 
K u ' w a r , S a m e e r . 1 9 9 2 . An I n t e r v i e w P u b l i s h e d i n A D - D u s t o u r 
N e w s p a p e r ( J o r d a n ) , n o . 9 0 8 8 , 9 D e c e m b e r . 
. 1 9 9 3 . An i n t e r v i e w p u b l i s h e d i n A D - D u s t o u r N e w s p a p e r 
( J o r d a n ) 2 6 , n o . 9 1 7 4 . 
L e e , T e r e n c e R. 1 9 6 9 . R e s i d e n t i a l w a t e r d e m a n d a n d e c o n o m i c 
d e v e l o p m e n t . U n i v e r s i t y o f T o r o n t o D e p a r t m e n t o f 
G e o g r a p h y : U n i v e r s i t y o f T o r o n t o P r e s s . 
L e e , T e r e n c e R i c h a r d . 1 9 9 0 . M a n a g i n g w a t e r r e s o u r c e s i n L a t i n 
A m e r i c a . N a t u r a l R e s o u r c e s J o u r n a l 30 ( S u m m e r ) : 5 8 1 - 6 0 7 . 
L e o n t i e f , W a s s i l y W. 1 9 3 6 . Q u a n t i t a t i v e i n p u t a n d o u t p u t 
r e l a t i o n s i n t h e e c o n o m i c s y s t e m o f t h e U n i t e d S t a t e s . 
T h e R e v i e w o f E c o n o m i c s a n d S t a t i s t i c s 1 8 , n o . 3 
( A u g u s t ) : 1 0 5 - 1 2 5 . 
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. 1 9 8 6 . I n p u t - o u t p u t e c o n o m i c s . 2 d e d . New Y o r k , 
O x f o r d : O x f o r d U n i v e r s i t y . 
L o f t i n g , E . M . , a n d P . H . M c G a u h e y . 1 9 6 3 . E c o n o m i c e v a l u a t i o n 
o f w a t e r , P a r t I I I : An i n t e r i n d u s t r y a n a l y s i s o f t h e 
C a l i f o r n i a w a t e r e c o n o m y . B e r k e l e y : U n i v e r s i t y o f 
C a l i f o r n i a , B e r k e l e y , S a n i t a r y E n g i n e e r i n g R e s e a r c h 
L a b o r a t o r y , W a t e r R e s o u r c e s C e n t e r , C o n t r i b u t i o n n o . 67 
( J a n u a r y ) . 
L o g a n , B e r n a r d I . 1 9 8 6 . An a p p l i e d a n a l y s i s o f r u r a l w a t e r 
s u p p l y p l a n n i n g i n S i e r r a L e o n e . S o c i o - E c o n o m i c P l a n n i n g 
S c i e n c e s 2 0 , n o . 5 : 2 7 5 - 2 8 2 . 
L o w i , M i r i a m . 1 9 8 4 . T h e p o l i t i c s o f w a t e r : T h e J o r d a n R i v e r 
a n d t h e R i p a r i a n s t a t e s . M o n t r e a l : M c G i l l S t u d i e s i n 
I n t e r n a t i o n a l D e v e l o p m e n t , n o . 3 5 . 
. 1 9 9 3 . W a t e r a n d p o w e r : T h e p o l i t i c s o f s c a r c e 
r e s o u r c e i n t h e J o r d a n R i v e r b a s i n . C a m b r i d g e : C a m b r i d g e 
U n i v e r s i t y P r e s s . 
L y c e t t , A n d r e w . 1 9 8 1 . S p e c i a l s u r v e y : W a t e r r e s o u r c e s . T h e 
M i d d l e E a s t , ( O c t o b e r ) : 7 9 - 8 4 . 
M a r t i n , W i l l i a m E . , a n d S u s a n K u l a k o w s k i . 1 9 9 1 . W a t e r p r i c e a s 
a p o l i c y v a r i a b l e i n m a n a g i n g u r b a n w a t e r u s e : T u c s o n , 
A r i z o n a . W a t e r R e s o u r c e s R e s e a r c h 2 7 , n o . 2 ( F e b r u a r y ) : 
1 5 7 - 6 6 . " ~~ "~ 
M a z u r , M i c h a e l P . 1 9 7 9 . E c o n o m i c g r o w t h a n d d e v e l o p m e n t i n 
J o r d a n . B o u l d e r , C o l o . : W e s t v i e w P r e s s . 
M c D o n a l d , A d r i a n , a n d D a v i d K a y . 1 9 8 8 . W a t e r r e s o u r c e s : I s s u e s 
a n d s t r a t e g i e s . New Y o r k : J o h n W i l e y a n d S o n s , I n c . 
M i d m o r e , P e t e r , e d . 1 9 9 1 . I n p u t - o u t p u t m o d e l s i n t h e 
a g r i c u l t u r a l s e c t o r . A l d e r s h o t , B r o o k f i e l d , USA; H o n g 
K o n g , S i n g a p o r e , S y d n e y : A v e b u r y . 
M i e r n y k , W i l l i a m H. 1 9 6 5 . T h e e l e m e n t s o f i n p u t - o u t p u t 
a n a l y s i s . New Y o r k : R a n d o m H o u s e . 
M i e r n y k , W i l l i a m H . , F r a n k G i a r r a t a n i , a n d C h a r l e s F . S o c h e r . 
1 9 7 8 . R e g i o n a l i m p a c t s o f r i s i n g e n e r g y p r i c e s . 
C a m b r i d g e , M a s s . : B a l l i n g e r P u b l i s h i n g C o m p a n y . 
M i l l e r , G. T y l o r , J r . 1 9 9 0 . R e s o u r c e c o n s e r v a t i o n a n d 
m a n a g e m e n t . B e l m o n t , C a l i f . : W a d s w o r t h P u b l i s h i n g C o . 
M i l l e r , R o n a l d E . 1 9 5 7 . T h e i m p a c t o f t h e a l u m i n u m i n d u s t r y on 
t h e P a c i f i c N o r t h w e s t : A r e g i o n a l i n p u t - o u t p u t a n a l y s i s . 
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T h e R e v i e w o f E c o n o m i c s a n d S t a t i s t i c s 3 9 , n o . 2 ( M a y ) : 
2 0 0 - 0 9 . 
M i l l e r , R o n a l d E . , K a r e n R. P o l e n s k e , a n d Adam Z . R o s e , e d s . 
1 9 8 9 . F r o n t i e r s o f i n p u t - o u t p u t a n a l y s i s . New Y o r k , 
O x f o r d : O x f o r d U n i v e r s i t y P r e s s . 
M i l l e r , R o n a l d E . , a n d P e t e r D . B l a i r . 1 9 8 5 . I n p u t - o u t p u t 
a n a l y s i s : F o u n d a t i o n s a n d e x t e n s i o n s . E n g l e w o o d C l i f f s , 
New J e r s e y : P r e n t i c e - H a l l , I n c . 
M i l l i k e n , J . G o r d o n , a n d G r a h a m C . T a y l o r . 1 9 8 1 . M e t r o p o l i t a n 
w a t e r m a n a g e m e n t . W a s h i n g t o n , D . C . : A m e r i c a n G e o p h y s i c a l 
U n i o n . 
M i n i s t r y o f L a b o r a n d S o c i a l D e v e l o p m e n t , J o r d a n . R e s e a r c h 
D e p a r t m e n t . 1 9 8 5 . Y e a r l y r e p o r t . T a b l e 1 , p . 1 6 . [Amman, 
J o r d a n ] : M i n i s t r y o f L a b o r a n d S o c i a l D e v e l o p m e n t , 
J o r d a n . R e s e a r c h D e p a r t m e n t . 
M i n i s t r y o f L a b o r , J o r d a n . R e s e a r c h d e p a r t m e n t . 1 9 8 8 . Y e a r l y 
r e p o r t . T a b l e 1 - 1 , p . 2 1 . [Amman, J o r d a n ] : M i n i s t r y o f 
L a b o r , J o r d a n . R e s e a r c h D e p a r t m e n t . 
. 1 9 8 9 . Y e a r l y r e p o r t . T a b l e 1 - 1 , p . 1 9 . [Amman, 
J o r d a n ] : M i n i s t r y o f L a b o r , J o r d a n . R e s e a r c h D e p a r t m e n t . 
M i n i s t r y o f P l a n n i n g (MOP) , J o r d a n . 1 9 8 6 . F i v e y e a r p l a n f o r 
s o c i a l a n d e c o n o m i c d e v e l o p m e n t 1 9 8 6 - 1 9 9 0 . [Amman, 
J o r d a n ] : M i n i s t r y o f P l a n n i n g (MOP) , J o r d a n . 
M i n i s t r y o f W a t e r a n d I r r i g a t i o n , W a t e r A u t h o r i t y , J o r d a n . 
1 9 9 0 . Y e a r l y r e p o r t . T a b l e n o . 1 0 , p . 2 5 . [Amman: 
J o r d a n ] : M i n i s t r y o f W a t e r a n d I r r i g a t i o n , W a t e r 
A u t h o r i t y , J o r d a n . 
a l - M o m a n i , A y m a n H a s s a n . 1 9 8 8 . M o d e l i n g o f f u t u r e w a t e r d e m a n d 
a n d s u p p l y i n J o r d a n — A t o o l f o r p l a n n i n g . P h . D . d i s s . , 
O k l a h o m a S t a t e U n i v e r s i t y . 
M o n c u r , J a m e s E . T . 1 9 7 4 . A p r e l i m i n a r y i n p u t - o u t p u t w a t e r 
p l a n n i n g m o d e l f o r H a w a i i . O f f i c e o f W a t e r R e s e a r c h a n d 
T e c h n o l o g y , T e c h n i c a l M e m o r a n d u m R e p o r t n o . 4 0 , ( J u n e ) . 
M o o r e , F r e d e r i c k T . , a n d J a m e s W. P e t e r s e n . 1 9 5 5 . R e g i o n a l 
a n a l y s i s : An i n t e r i n d u s t r y m o d e l o f U t a h . T h e R e v i e w o f 
E c o n o m i c s a n d S t a t i s t i c s 3 7 , n o . 4 ( N o v e m b e r ) : 3 6 8 - 3 8 3 . 
M o r r i s , J o h n R. 1 9 9 0 . P r i c i n g f o r w a t e r c o n s e r v a t i o n . 
C o n t e m p o r a r y P o l i c y I s s u e s 8 , n o . 4 ( O c t o b e r ) : 7 9 - 9 1 . 
. 1 9 9 1 . W a t e r c o n s e r v a t i o n p r o g r e s s i n D e n v e r . 
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C o n t e m p o r a r y P o l i c y I s s u e s 9 , ( J u l y ) : 3 5 - 4 5 . 
M u j e r i , M u s t a f a K . , a n d Mohammad A l a u d d i n . 1 9 9 2 . T h e u s e o f 
i n p u t - o u t p u t a n a l y s i s i n d e t e r m i n i n g ; i m p o r t i n t e n s i t y o f 
c o n s u m p t i o n : E v i d e n c e f r o m B a n g l a d e s h . Q u e e n s l a n d , 
A u s t r a l i a : U n i v e r s i t y o f Q u e e n s l a n d , D e p a r t m e n t o f 
E c o n o m i c s , D i s c u s s i o n P a p e r n o . 7 7 , ( J a n u a r y ) . 
M u n a s i n g h e , M o h a n . 1 9 9 2 . W a t e r s u p p l y a n d e n v i r o n m e n t a l 
m a n a g e m e n t : D e v e l o p i n g w o r l d a p p l i c a t i o n s . B o u l d e r , S a n 
F r a n c i s c o , O x f o r d : W e s t v i e w P r e s s . 
N a b e e l , M u s t a f a . 1 9 7 9 . T h e L i t a n i : A r a b i c r i v e r i n d a n g e r . 
A l A r a b i , n o . 2 4 5 ( A p r i l ) : 7 2 - 9 1 . " 
N a f f , T h o m a s , a n d R u t h C . M a t s o n , e d s . 1 9 8 4 . W a t e r i n t h e 
M i d d l e E a s t : C o n f l i c t o r c o o p e r a t i o n ? . B o u l d e r a n d 
L o n d o n : W e s t v i e w P r e s s . 
N a t u r , F a h d S a l i h . 1 9 8 5 . W a t e r s u p p l y f o r t h e a g r i c u l t u r a l 
s e c t o r . I n A g r i c u l t u r a l s e c t o r o f J o r d a n : P o l i c y a n d 
s y s t e m s s t u d i e s , e d . A . B . Z a h l a n , 1 9 7 - 2 7 3 . L o n d o n : 
I t h a c a P r e s s . 
N a t u r a l R e s o u r c e s A u t h o r i t y (NRA) , J o r d a n . 1 9 8 8 . N a t u r a l 
r e s o u r c e s i n J o r d a n . [Amman, J o r d a n ] : N a t u r a l R e s o u r c e s 
A u t h o r i t y (NRA) , J o r d a n . ( D e c e m b e r ) . 
O ' C o n n o r , R o b e r t , a n d E d m u n d W. H e n r y . 1 9 7 5 . I n p u t - o u t p u t 
a n a l y s i s a n d i t s a p p l i c a t i o n s . M o n o g r a p h n o . 3 6 . L o n d o n 
a n d H i g h W y c o m b e : C h a r l e s G r i f f i n a n d C o m p a n y L t d . 
O r g a n i z a t i o n f o r E c o n o m i c C o - o p e r a t i o n a n d D e v e l o p m e n t ( O E C D ) . 
1 9 8 9 . W a t e r r e s o u r c e m a n a g e m e n t : I n t e g r a t e d p o l i c i e s . 
P a r i s : O r g a n i z a t i o n f o r E c o n o m i c C o - o p e r a t i o n a n d 
D e v e l o p m e n t ( O E C D ) . 
O s h i k o y a , T e m i t o p e W a h e e d . 1 9 9 0 . T h e N i g e r i a n e c o n o m y : A 
m a c r o e c o n o m e t r i c a n d i n p u t - o u t p u t m o d e l . New Y o r k , 
L o n d o n : P r a e g e r . 
O t t o , D a n i e l M. , a n d T h o m a s G. J o h n s o n , e d s . 1 9 9 3 . 
M i c r o c o m p u t e r - b a s e d i n p u t - o u t p u t m o d e l i n g : A p p l i c a t i o n s 
t o e c o n o m i c d e v e l o p m e n t . B o u l d e r , S a n F r a n c i s c o , O x f o r d : 
W e s t v i e w P r e s s . 
P h i l l i p s , A l m a r i n . 1 9 5 5 . T h e t a b l e a u e c o n o m i q u e a s a s i m p l e 
L e o n t i e f m o d e l . T h e Q u a r t e r l y J o u r n a l o f E c o n o m i c s 6 9 , 
n o . 1 ( F e b r u a r y ) : 1 3 7 - 4 4 . ~ " ' 
P h i l l i p s , P a u l G r o u n d s . 1 9 5 4 . T h e H a s h e m i t e K i n g d o m o f J o r d a n : 
P r o l e g o m e n a t o a t e c h n i c a l a s s i s t a n c e p r o g r a m ( R e s e a r c h 
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P a p e r n o . 3 4 ) . C h i c a g o : C h i c a g o U n i v e r s i t y , D e p a r t m e n t o f 
G e o g r a p h y , R e s e a r c h P a p e r n o s . 3 4 - 3 6 , ( M a r c h ) . 
P o s t e l , S a n d r a . 1 9 9 3 . T h e p o l i t i c s o f w a t e r . W o r l d W a t c h 6 , n o . 
4 , ( J u l y - A u g u s t ) : 1 0 - 1 8 . 
P r o o p s , J . L . R. 1 9 7 7 . I n p u t - o u t p u t a n a l y s i s a n d e n e r g y 
i n t e n s i t i e s : A c o m p a r i s o n o f s o m e m e t h o d o l o g i e s . A p p l i e d 
M a t h e m a t i c a l M o d e l l i n g 1 , n o . 4 ( M a r c h ) : 1 8 1 - 8 6 . 
. 1 9 8 8 . E n e r g y i n t e n s i t i e s , I n p u t - o u t p u t a n a l y s i s a n d 
e c o n o m i c d e v e l o p m e n t . I n I n p u t - O u t p u t A n a l y s i s : C u r r e n t 
D e v e l o p m e n t s , e d . M a u r i z i o C i a s c h i n i , c h a p t e r 1 3 : 2 0 1 -
2 1 5 . L o n d o n , New Y o r k : C h a p m a n a n d H a l l . 
Q a s e m , S u b h i , a n d M a r k M i t c h e l l . 1 9 8 6 . T h e p r o b l e m s o f r a i n -
f e d a g r i c u l t u r e . I n A g r i c u l t u r a l p o l i c y i n J o r d a n , e d . 
A l i s o n B u r r e l , 3 0 - 4 0 . L o n d o n a n d A t l a n t i c H i g h l a n d s : 
I t h a c a P r e s s . 
R a p h a e l , C . N i c h o l a s , a n d H u s s a i n T . S h a i b i . 1 9 8 4 . W a t e r 
r e s o u r c e s f o r AT T a i f , S a u d i A r a b i a : A s t u d y o f 
a l t e r n a t i v e s o u r c e s f o r a n e x p a n d i n g u r b a n a r e a . T h e 
G e o g r a p h i c a l J o u r n a l 1 5 0 , n o . 2 ( J u l y ) : 1 8 3 - 9 1 . 
R e i d , G e o r g e W . , e d . 1 9 8 2 . A p p r o p r i a t e m e t h o d s o f t r e a t i n g 
w a t e r a n d w a s t e w a t e r i n d e v e l o p i n g c o u n t r i e s . Ann A r b o r , 
M i c h i g a n : Ann A r b o r S c i e n c e P u b l i s h e r s , T h e B u t t e r w o r t h 
G r o u p . 
R o g e r s , P e t e r , C h r i s t o p h e r H u r s t , a n d N a g a r a j a H a r s h a d e e p . 
1 9 9 3 . W a t e r r e s o u r c e s p l a n n i n g i n a s t r a t e g i c c o n t e x t : 
L i n k i n g t h e w a t e r s e c t o r t o t h e n a t i o n a l e c o n o m y . W a t e r 
R e s o u r c e s R e s e a r c h 2 9 , n o . 7 ( J u l y ) : 1 8 9 5 - 1 9 0 6 . 
R u b i n , R e h a v . 1 9 8 8 . W a t e r c o n s e r v a t i o n m e t h o d s i n I s r a e l ' s 
N e g a v D e s e r t i n l a t e a n t i q u i t y . J o u r n a l o f H i s t o r i c a l 
G e o g r a p h y 1 4 , n o . 3 ( J u l y ) : 2 2 9 - 2 4 4 . 
S a k e t , B a s s a m . 1 9 8 5 . T h e J o r d a n i a n e c o n o m y . I n A g r i c u l t u r a l 
s e c t o r o f J o r d a n : P o l i c y a n d s y s t e m s s t u d i e s , e d . A . B . 
Z a h l a n , 9 - 3 9 . L o n d o n : I t h a c a P r e s s . 
S a l a m e h , E l i a s . 1 9 9 2 . J o r d a n d e p l e t i n g i t s w a t e r r e s o u r c e s i n 
1 2 0 p e r c e n t a n n u a l l y . An I n t e r v i e w w i t h A D - D u s t o u r 
N e w s p a p e r 2 6 , n o . 9 0 4 1 ( O c t o b e r ) . 
. 1 9 9 0 . J o r d a n w a t e r r e s o u r c e s : D e v e l o p m e n t a n d f u t u r e 
p r o s p e c t s . A m e r i c a n A r a b A f f a i r s , n o . 3 3 ( S u m m e r ) : 6 9 - 7 7 . 
S a l a m e h , E l i a s , a n d H e l e n B a n n a y a n . 1 9 9 3 . W a t e r r e s o u r c e s o f 
J o r d a n p r e s e n t s t a t u s a n d f u t u r e p o t e n t i a l s . Amman, 
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J o r d a n : F r i e d r i c h E b e r t S t i f t u n g . 
S a l e h , H a s s a n A . K. 1 9 9 1 . W a t e r r e s o u r c e s a n d f o o d p r o d u c t i o n 
i n J o r d a n . I n P o l i t i c s a n d T h e E c o n o m y i n J o r d a n , e d . 
R o d n e y W i l s o n , 1 7 - 5 9 . L o n d o n a n d New Y o r k : R o u t l e d g e . 
S a l i b a , S a m i r N . 1 9 6 8 . T h e J o r d a n R i v e r D i s p u t e . T h e H a g u e , 
T h e N e t h e r l a n d s : M a r t i n u s N i j h o f f . 
S c h a f f e r , W i l l i a m A . , E . A . L a u r e n t , C . F . F l o y d , E . M. S u t t e r 
J r . , C . K. H a m b y , a n d R. C . H e r b e r t , e d s . 1 9 7 6 . On t h e 
u s e o f i n p u t - o u t p u t m o d e l s f o r r e g i o n a l p l a n n i n g . L e i d e n : 
M a r t i n u s N i j h o f f S o c i a l S c i e n c e s D i v i s i o n . 
S c h m i d a , L e s l i e . 1 9 8 3 . K e y s t o c o n t r o l : I s r a e l ' s p u r s u i t o f 
A r a b w a t e r r e s o u r c e s . W a s h i n g t o n , D . C . : A m e r i c a n 
E d u c a t i o n a l T r u s t . 
S h w a d r a n , B e n j a m i n . 1 9 5 9 . J o r d a n a S t a t e o f t e n s i o n . New Y o r k : 
C o u n c i l F o r M i d d l e E a s t e r n A f f a i r s P r e s s . 
S i n g h , B h a n w a r , R a d h i k a R a m a s u b b a n , R a m e s h B h a t i a , J o h n 
B r i s c o e , C h a r l e s C . G r i f f e n , a n d C h o n g c h u n K i m , e d s . 
1 9 9 3 . R u r a l w a t e r s u p p l y i n K e r a l a , I n d i a : How t o e m e r g e 
f r o m a l o w - l e v e l e q u i l i b r i u m t r a p . W a t e r R e s o u r c e s 
R e s e a r c h 2 9 , n o . 7 ( J u l y ) : 1 9 3 1 - 1 9 4 2 . ' " 
S k o l d , M e l v i n D . , S h i n n a w i A b d e l A t t y E l s h i n n a w i , a n d M. 
L o f t y N a s r . 1 9 8 4 . I r r i g a t i o n w a t e r d i s t r i b u t i o n a l o n g 
b r a n c h c a n a l s i n E g y p t : E c o n o m i c e f f e c t s . E c o n o m i c 
D e v e l o p m e n t a n d C u l t u r a l C h a n g e 3 2 , n o . 3 ( A p r i l ) : 5 4 7 -
5 6 7 . 
S t a r r , J o y c e R. , a n d D a n i e l C . S t o l l , e d s . 1 9 8 8 . T h e p o l i t i c s 
o f s c a r c i t y : W a t e r i n t h e M i d d l e E a s t . B o u l d e r a n d 
L o n d o n : W e s t v i e w P r e s s . 
T a l a l , a l - H a s s a n i b n . 1 9 8 9 . " I s r a e l : T h e w a t e r a n d t h e A r a b s , " 
I n t e r v i e w b y M a d e h a R a s h e e d a l - M e d f a ' a i , 18 A u g u s t . 
I n t e r v i e w t r a n s c r i p t . Amman, J o r d a n . 
T h r a l l , R o b e r t M . , E . H e a d y , T . S c h a d , A . K. S c h w a r t z , a n d R. 
G. T h o m p s o n , e d s . 1 9 7 6 . E c o n o m i c m o d e l i n g f o r w a t e r 
p o l i c y e v a l u a t i o n . A m s t e r d a m , O x f o r d , New Y o r k : N o r t h -
H o l l a n d P u b l i s h i n g C o m p a n y . 
T i e b o u t , C h a r l e s M. 1 9 6 9 . An e m p i r i c a l r e g i o n a l i n p u t - o u t p u t 
p r o j e c t i o n m o d e l : T h e s t a t e o f W a s h i n g t o n 1 9 8 0 . T h e 
R e v i e w o f E c o n o m i c s a n d S t a t i s t i c s 5 1 , n o . 3 ( A u g u s t ) : 
3 3 4 - 3 4 0 . 
T o d a r o , M i c h a e l P . 1 9 7 1 . D e v e l o p m e n t p l a n n i n g : M o d e l s a n d 
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M e t h o d s . N a i r o b i , D a r e s S a l a a m , L u s a k a , A d d i s A b a b a : 
O x f o r d U n i v e r s i t y P r e s s . 
U n i t e d N a t i o n s . D e p a r t m e n t o f I n t e r n a t i o n a l E c o n o m i c a n d 
S o c i a l A f f a i r s , S t a t i s t i c a l P a p e r s , S e r i e s M, n o . 4 , R e v . 
3 . 1 9 9 0 . I n t e r n a t i o n a l s t a n d a r d i n d u s t r i a l c l a s s i f i c a t i o n 
o f A l l e c o n o m i c a c t i v i t i e s . New Y o r k . 
U . S . D e p a r t m e n t o f A g r i c u l t u r e . E c o n o m i c s , S t a t i s t i c s , a n d 
C o o p e r a t i v e S e r v i c e . A g r i c u l t u r e h a n d b o o k , n o . 5 3 0 . 1 9 7 8 . 
R e g i o n a l d e v e l o p m e n t a n d p l a n e v a l u a t i o n : T h e u s e o f 
i n p u t - o u t p u t a n a l y s i s . [ W a s h i n g t o n , D . C . ] : U . S . 
D e p a r t m e n t o f A g r i c u l t u r e . E c o n o m i c s , S t a t i s t i c s , a n d 
C o o p e r a t i v e S e r v i c e . 
U . S . D e p a r t m e n t o f C o m m e r c e . E c o n o m i c s a n d S t a t i s t i c s 
A d m i n i s t r a t i o n , B u r e a u o f E c o n o m i c A n a l y s i s . 1 9 9 2 . 
R e g i o n a l m u l t i p l i e r s : A u s e r h a n d b o o k f o r t h e r e g i o n a l 
i n p u t - o u t p u t m o d e l i n g s y s t e m (RIMS I I ) . 2 d E d i t i o n . 
[ W a s h i n g t o n , D . C . ] : U . S . D e p a r t m e n t o f C o m m e r c e . 
E c o n o m i c s a n d S t a t i s t i c s A d m i n i s t r a t i o n , B u r e a u o f 
E c o n o m i c A n a l y s i s . 
U t t o n , A l b e r t E . , a n d L u d w i k T e c l a f f , e d s . 1 9 7 8 . W a t e r i n a 
d e v e l o p i n g w o r l d : T h e m a n a g e m e n t o f a c r i t i c a l r e s o u r c e . 
B o u l d e r , C o l o r a d o : W e s t v i e w P r e s s . 
V e s i l i n d , P r i i t J . 1 9 9 3 . T h e M i d d l e E a s t ' s w a t e r c r i t i c a l 
r e s o u r c e . N a t i o n a l G e o g r a p h i c 1 8 3 , n o . 5 ( M a y ) : 3 8 - 7 0 . 
V i n e , P e t e r . 1 9 8 7 . J e w e l s o f t h e K i n g d o m : T h e h e r i t a g e o f 
J o r d a n . L o n d o n : IMMEL P u b l i s h i n g . 
W a t e r A u t h o r i t y , J o r d a n . 1 9 8 5 . T h e w a t e r s i t u a t i o n i n J o r d a n 
a n d t h e w a t e r p o l i c y s u g g e s t e d u n t i l y e a r 2 0 0 0 , ( i n 
A r a b i c ) . W a t e r A u t h o r i t y , J o r d a n . ( M a r c h ) . 
a l - W e s h a h , R a d w a n a l - M u b a r a k . 1 9 9 2 . J o r d a n ' s w a t e r r e s o u r c e s : 
T e c h n i c a l p e r s p e c t i v e s . W a t e r I n t e r n a t i o n a l 1 7 , n o . 3 
( S e p t e m b e r ) : 1 2 4 - 1 3 2 . " " " ~ 
W i l l i a m s , M a r t i n . 1 9 8 5 . E s t i m a t i n g u r b a n r e s i d e n t i a l d e m a n d 
f o r w a t e r u n d e r a l t e r n a t i v e p r i c e m e a s u r e s . J o u r n a l o f 
U r b a n E c o n o m i c s 1 8 , n o . 2 ( S e p t e m b e r ) : 2 1 3 - 2 5 . 
W i s h a r t , D a v i d . 1 9 8 5 . T h e p o l i t i c a l e c o n o m y o f c o n f l i c t o v e r 
w a t e r r i g h t s i n t h e J o r d a n V a l l e y f r o m 1 8 9 0 t o p r e s e n t . 
P h . D . d i s s . , U n i v e r s i t y o f I l l i n o i s a t U r b a n a - C h a m p a i g n . 
. 1 9 8 9 . An e c o n o m i c a p p r o a c h t o u n d e r s t a n d i n g J o r d a n 
V a l l e y w a t e r d i s p u t e s . M i d d l e E a s t R e v i e w ( S u m m e r ) : 4 5 -
5 3 . ~ ' ~ " 
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Z a h l a n , A . B . 1 9 8 6 . A g r i c u l t u r e a s a s o u r c e o f g r o w t h i n t h e 
J o r d a n i a n e c o n o m y . I n A g r i c u l t u r a l p o l i c y i n J o r d a n , e d . 
A l i s o n B u r r e l , 1 2 2 - 2 6 . L o n d o n a n d A t l a n t i c H i g h l a n d s : 
I t h a c a P r e s s . 
Z i l b e r m a n , D a v i d , N e a l M a c D o u g a l l , a n d F a r h e d S h a h . 1 9 9 4 . 
C h a n g e s i n w a t e r a l l o c a t i o n m e c h a n i s m s f o r C a l i f o r n i a 
a g r i c u l t u r e . C o n t e m p o r a r y E c o n o m i c P o l i c y ( F o r m e r l y 
C o n t e m p o r a r y P o l i c y I s s u e s ) 1 2 , n o . 1 ( J a n u a r y ) : 1 2 2 - 1 3 3 . 
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